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PREFACE. 



This Book is published at the request of many Teachers. 
It is intended to assist, first, Masters who cannot devote 
much time to the examination of the work of their pupils, 
and secondly, Students who are unable to obtain the help 
of competent instructors. In working the Exercises, the 
simplest and most obvious methods of solution have in all 
cases been adopted. 

J. HAMBLIN SMITH. 
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ELEMENTARY ALGEBRA, 



KEY. 



IV. 

2. a+6-a + 36=46. 

3. 3a + 56-6c-2a-46 + 2(j»a+6-4fl. 

4. a+6-c-a+6 + c=26. 

5. 14aj-5a;+9-{4-3x-2a; + 3} = 14flB-5»+9-4+3x+2flB-3— 14flB + 2. 

6. 4a-{3a;-(2aj-a; + a)}=4flB-{3x-2aj + aj-a} = 4a-3x + 2x-» + a 

=2» + a. 

* 

7. 15a;-{7a + (!3x+a-a;)}=15a;-{7» + 3a; + a-aj} 

=15aj-7a-3x-a+«=6a!-a. 

8. a-[6 + {a-6-a}]=a-[6 + a-6-a]=a-6-a + 6 + a=a. 

9. 6a+[4a-{86-2a-46-226}-76]-[76 + {8a-36-4a + 86} + 6a] 

=6a+[4a-86 + 2a+46 + 226-76J-[76 + 8a-36-4a+86 + 6a] 
=6a + 4a-86 + 2a+46 + 226-76-76-8a + 36+4a-86-6a 
='2a-6. 

A 



K^Y t6 elementally algeMa. 



lU^ 



10. 6-|>-a-6-{6-(6-a + 6)}]=6-[6-a-6-{6-6 + a-6}] 

,*i. 2c-6a+6-{c-5a-26-a + 36}=2c-6a + 6-c + 6a + 26+a-36«c. 

12. 2»-{a-(2a-[3a-(4a-[5a-6a + a])])} 
S5=2a;-{a-(2a-[3a-(4a-5a + 6a-x)])} 
=2a;-{a-(2a-[3a-4a + 5a-6a+a;])} 
«=:2x-{a-(2a-3a + 4a-5a + 6a-a;)]} 
=2a;-{a-2a+3a-4a+5a-6a+a} 
=2a;-a + 2a-3a + 4a-5a + 6a-fl5=fl5 + 3a. 

13. 25a-196-[36-{4a-56 + 6c}]=26a-196-[36-4a+66-6c] 
=25a-196-36 + 4a-56 + 6c=:29a-276 + 6c 

VIIL 

I. 01+3 2. 01 + 15 3. 01-12 

o; + 9 o;-7 a + lO 



a2 + 3a: a2 + 15aj a;?-12a; 

+ 9a; + 27 -7a;-105 +10a;-120 



y-. 



a2+12aj + 27 


a« + 8x-105 


x«-2aj-120 


4, a;-8 


5. a- 3 6. 


y-6 


«-7 


a-5 


y+13 


a2-8x 


a2-3a 


!^-6y 


-7» + 56 


-5a+15 


+ 13y-78 


a!«-16» + 56 


a^-Sa+lS 


j/« + 7y-78 


7. x«-4 


8. x«-6a;+9 




x« + 5 


SB'-6a5+5 




«*-4fl^ 


«*-6jB3 + 9aJ 




+ 5x^-20 


-6a5^+36x* 
+ 5x2- 

* 


-64x 


«*+a2-20 


-30a; + 45 



ac*-12x»+50x*-84a; + 45 



}• 



ft. 



K]^ TO ELEMENTARY ALGEBRA. 3 

9. a? + 5x-3 ^ 10. a5-3a + 2 . 

V-5a^3 a3-3a^+2 

' -5iB»-25x« + 16aj -3a^ + 9a«-6a« 

-3x8-15x + 9 +2a'-6a + 4 



^ . -31x^ +9 a«-3a*-3a* + 13a'-6a«-6a + 4 

I 

II. ac*-a + l 12. x' + xy+t/* 



^ 


+«- 


-1 




0* 


-«3 


+ X^ 






+ X3 


-ic* + « 








-ac* + a- 


1 



a5*+a^+xV 

flc* -ac' + aoj-l «* +xy +y* 

13. ac^ + icy + j/* 14. a'-x* 



''ri'x^+x^ + xy* a^-ah? 



-y" 



+ a^-a^ 



a« -x« 



15. x'-3x^+3x-l 16. x3 + 3x*y+9xy8 + 27y' 

x5 + 3x + l , x-3y 



a^-3x* + 3x8-x? x* + 3xSy + 9xV + 27xt/» 

+ 3x*-9x8 + 9x2-3x -3xSy-9x2y2-27xy»-81y* 



+ x5-3x* + 3x-l 



a^ -5x5 + 5x* -1 



X* -Sly* 



17. a8+2a26 + 4a6« + 863 18. Sa^ + 4a26 + 2a62 + fcs 

0-26 2a-6 



a* + 2a36 + 4a26« + 8a&8 16a* + Sa^ft + 4^262 + 2068 

-2a»6-4a262-8a63-i664 -8a36-4a262-2a&3-i« 

-: — v 

«* -166* 16a* -ft* 



KEY TO ELEMENTARY ALGEBRA, 

19. a8-2a26 + 3a62 + 463 

a«-2a6-362 
oS-2a46 + 3a36« + 4o263 

- 2a*6 + 4a362 - 6a22>3 _ 8a6* 

- 3a362 + 6a263 - gaj* - 126* 
a*-4a46 + 4a362 + 4a263_i7a64-12i»5 

20. a8 + 3a«6-2a62 + 368 

0^ + 206-35^ 

a* + 3a*6-2a862 + 3o263 
+ 2<J*6 + 6a36« - 4a263 + g^ 

- 3a362 - 9a263 + 606* - 96* 



a« + 5a*6 + a362 - 10a263 + 1206* - 9&* 


21. a^- 2005+40^ 22. 


9a2 + 3aa; + x^ 


a* + 2aa;+4fl^ 


9a2-3aa; + x2 


a*-2a3x + 4aV 


81a*+27a3x+9aV 


+ 2a^-4a2x>+8a«» 


-27a^-9aV-3aa^ 


+ 4aV-8aa:S+16{«* 


+ 9a2x2 + 3aa3 + jp4 


a* +4aV +16aJ* 


81a* +9aV +x4 


23. {B*-2aa:' + 4a2 




ac*+ 200^24.4^2 





a?-2ax^+4a2aj* 
+ 2aaJ8-4a2x*+8a%" 

+ 4a2x*-8aV + 16a* 

a? +4a2aj* +16a* 

24. a*+6*+c2-a6-oc-6c 
a +6 +c 

+a26 + 63 +6c2-a62-a6c-6*c 
+ a*c + J^c + c^ - a6c - oc^ - 6c* 

o«+65 +6^ -3a6c 



KEY TO ELEMENTARY ALGEBRA. 

25. a2 + 4a^ +6y* 

jc^ + 4x*y + 5x^* 
-3x*y-12a^-16xy 

+ 3xV+12a5y* + 15y* 

26. a& + 6i+ae + &(2 
a6 + cd— ac-W 



- oft^d - 6aP - oftfld - ft'cP 
'a?6« +c«(P -aV -6«(P 

27. («-a) (a+a) (a:^ + a^ ({B*+a<)=(a:^-.a*) (o^+a*) («* + a*) 

«(x*-a*)(x*+a*)=x8-a?. 

28. (a-a) (aj + 6) (a;-c) = (a:'-aa; + 6ic-a6) («-c) 

■sx* — (Kc^ + ftx' — css^ — o&c + OCX - 6ca5 + a6c, 

29. (1 - a) (1 +«) (l+x>) (1 +{B*) = (1 - a;2) (1+a^ (l+x*) 

»(l-{B*)(l+a*)=l-a;8. 

30. First multiply o^ + icy + j^ by oc- y ; the result is a'- y*. 
Then multiply ac*- icy + y* by » + y ; the result is sc* + y*. 
Then multiply x'-y' by sc' + y^ ; the result is a^-y*. 

31. (a-x) (a+x) (a*+x^ (a*+x*) (a^+x®) 

« (a2-x2)(a2+x*)(a* + .J*)(a?+a^ 
= (a*-x*) (a*+x*) (a«+x») 
=(a8-x^ (a» + x^=:aW-.»M. 

32. («-6)(x-6)(x + 7)=(x^-llx+30)(x+7)=x»-4x«-47x+210; 
therefore the coefficient of x 18-47. 



6 KEY TO ELEMENTAR V AL GEBRA. 

33. (aJ + 8)(aj + 3)(aj-2) = ((c2 + iia; + 24)(x-2)=a;3 + 9a,2 + 2a;_48; 
therefore the coefficient of x is 2. 

* 

34. (a-2)(a;-3)(a+4)=«(x«-5» + 6)(a; + 4)=x5-««-14x + 24; 
therefore the coefficient of x is - 14. 

35. (x-a)(aj-6) (a;-c)=(a:^-aa;-6aj+a6)(a;-c) 

therefore the coefficient of x is 06 + oc + &c. 

36. (»«+3a;-2)(x«-3a: + 2)(a^-5)=:(x*-9x?+12ic-4)(a;*-6) 

=JB^-9{B« + 12x5--9ac* + 45a;2-60a; + 20; 
therefore the coefficient of x is —60. 

37. (««--«+ l)(«2+a._i)(^_ai2 4 i)«=(ap4_aJ!+ 2a: -l)(x*--a*+l) 

=B{B8_2x8 + 2aj* + a:*-2jB' + 2a;-l ; 
therefore the coefficient of x is 2. 

38. (x2-wiaj+l)(jB2_,yia;_l)(aj4_^ag_X) 

— (x*-2wx' + m''*a;2_x)(x*-m2a;-l) = a^_2,wa;^ + mV-mV 
+ 2mV-2x*-mV+2mc^-m2x2 + m^+l; 
therefore the coefficient of x is m\ 



IX. 

8. ~a'-o'— a 9. 3a;*y-5a5y*+4j^ 

-a-1 -2s5-3y 



a*+a3 + a* -Cx^y !-10xV-8xy» 

+ a3+a«+a -9x*y2 + i5a^_12y4 

a*+2a3+2a2 + a -6x»y + xY + 7xy3-i22^ 

10. — 6m*-6m»i + 7n* ii. 13r'— 17r— 46 
— m + n — r— 3 



6m' + 6m% - 7mn* — 13r* + 17r* + 46r 

- 6m*n- 6mn« + 7n^ - 39r2 + 51r +136 



6m» + m*n-13mw2 + 77i* -13r8-22r2 + 96r+ 135 



KEY TO ELEMENTAR Y ALGEBRA. 
12. Ta^-SoB^-fti? 13. -x*+aj*y-a5V 






a5* + 2x3y+2a:V+2a5y^ + y* 



X. 

12. (a5^ + 2aj-3)* = ac* + 4ai' + 9 + 4B3-6a^-12x= a5* + 4a'-2aB^-r 

12» + 9. 

13. (x^- 6a; + 7)2«a^ + 36x2+49-12x3+ 14a:»-84B 

=x* - 12x3 + 50x2 - 84x + 49. 

14. (2x2-7x + 9)2=4x* + 49x* + 81-28x5 + 36x«-126x 

=4fl^ - 28x3 + 85x« - 126x + 81. 

16. (x*-4xV+y*)2=x« + 16xV+i/3-8xV+2xV-8xy 
/ =x8-8xV + 18xV-8xY + 3/3. 

27. (a+6 + c)3=(a+6)3 + 3(a + 6)2c + 3(a + 6)c2 + c3 

=a3 + 3a26 + 3a62 + 63 + 3a2c + 6a6c+362c + 3ac2 + 36c2+c». 

28. (a-6-c)3=(a-6)3-3(a-6)«c + 3(a-6)c2-c3 

=a3-3a26 + 3a62-63-3a2c + 6a6c-36«c + 3ac«-36c2-c». 

29. (m + n) (m — n) (m + w) (m — n) = (m* — n*) (m^ - n*) 

«=m* — 2m V + n*. 

3a (m* + 2mw + «^ (m* - n*) =m* + 2m3n + m%' - irM - 2mn.3 - n* 

=m* + 2m3» - 2mn3 - n*. 
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XIV. 

I. x + 10)a^+16aj+60(»+6 2. a;-7){B'-l7a;+70(a5-10 

a^+10» x»-7a5 

6aj+60 -lOx+70 

6aj+60 -lOx+70 

3. a5-3)a^+«-12(»+4 4- «+l)x«+13x+12(a;+12 

a^-3a5 x'+ag 

4a;- 12 12x+12 

4aj-12 12a; + 12 



5.»+6)«'+13a:'+64«+72(«"+7«+12 6.«+l)iB?+iB2-a-l(a}^-l 

7x^+64« -«-l 

7«'+42a5 -05-1 

12a; +72 
12g+7 2 

7. «+l)«' + 2a^+2»+l(a?+a5+l 

«"+2k 

x^+« 

05 + 1 
OB+l 

8. a;«+8a8 + l)x»-5a?+7««+6»+l(«'-a^+3«+l 
ac* + 3**+a^ 

-3**-8x^+7ac* 
-3ag*-9g:^-3x« 

3x^+10x^+to 
8aE^+9xy+3x 

aB^+3x+l 
«^+3x+l 



KEY TO ELEMENTARY ALGEBRA, 



-2x'+3a"+4fl5 



la as^-2»+l)a5*-4a' + 6x'-4fl; + l(a?-2x+l 





aj^+«- 






.2x 






-2x-l 
-2a; + l 


II. 


-x"+2a-l( 


;«"-«+! 




a 


-a;' + 2a;-l 






sc*+a5- 
ac^+sc- 


-1 
-1 



12. « + 2)a5»-4c>+8x + 16(iB'-2«»+8 
a^ + asc" 






8X+16 
8flc+16 
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13. a; + 4y)iB?+4B*y + 3aBy8 + i2y8(a5«+32^ 


a5» + 4a:2y 


3a^ + lV 


3x^8 + 12y> 


ft)a*+4o36 + 6a^+4a63 + 64(a3 + 3a2j + j 


d*+a'6 


3a86 + 6a26a 


3a56 + 3a«6« 


3a26«+4a6» 


3a«6«+3a6» 


a63+6« 


a65 + 6* 






-4a*6 + 10a»6« 



6a»6«-10aV 



-4o«&3+4^4 
16, x2-6x + 9)ac*-12x?+50x*-84x+45(a?-6»+6 



-6x3 + 41ac»-84aj 

6a;2-30a;+45 
6x«-30x + 46 



KEY TO ELEMENTARY ALGEBRA. ii 



3a362-2a263-i7aft* 
3a^y-6o^y-9a6* 

4a«y-8a6*-126g 

18. 2ax»-3a^ + a')4aV-12aV + 13a^-6a«a; + a«(2ax2-3a^+a» 

4a*r*-6aV + 2aV 

^6aV + lla^-6afiaj 
-6aV + 9aV-3a«a; 



2aV-3a8a;+a^ 



/-" 



19. a;' + «-l)a5*-x^+2a;-l(x^-x + l 



-«« + 2a;-l 20. a^ + 2aV+«^-2a*(x*-a* 

JB2+a;-l -aV-2a* 

22. « + y)x5+y6(jgi_jp3y+a.sy.jp2^^^ 

21. x-15y)a^-13a^-30y*(« + 2y -.3^+^ 

2xy-30y* a^+y^ 









12 KEY TO ELEMENTAR V ALGEBRA. 

aJ*y-y* 24. a-ft+c)a'-6*+26c-c*(a+6-c 

rcy-y* a6-6'-ac+26c-c' 

25. -l + ft)6-36«+36»-6*(-ft + 26«-ft» 



-252 + 363 
-26«+26« 

68-6« 

26. a+6-c-d)a«-2a(f+26c-6*-c«+cP(a-6+c-.(i 

a' + aJ-ac-ad 



a6-6'+ac-a(i+26c-c'+cP 
a6-6'+6c + 6(i 

ac+6c-M-ad-c'+(P 

-od-W + cd+cP 
od-W+ci+cP 



KEY TO ELEMENTARY ALGEBRA. 13 

-ac'y-jry^-jBya 

icy* - jryj + aa? + y* + a^ 
ajy' + y'+y^ 

-aya-y^+xa'+a' 

as^+ya^+s? 
fl»' + ya?+a? 

28. a!^+y')xW+yi»(x"-a^y«+xV-«V+y* 
x^+xV 

-xi2y«+yw 

a^y*+y^ 
a?y*+x^ 

-xV+y^ 
-aC^y^-xV 

xV+y^® 

29. |>-g + 3r)]9'+^g+2pr-2g* + 7gT-3r*(p + 2j-r 

2p2 - jw - 22* + Tgr 
2pg-2g2+6gT 

-jw + gr-Sr* 
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-a^ft 


-a^fts 


+ a26« 


+ 68 




m 




-a^ft 


-a662- 


-a563. 


-a*6*- 


-a8&6 








a«6« 


fa*6* + a365 + a266 + 68 






ae6« 


fa^js. 


fa*6* + a?&5+a26« 








- 


-a«63. 


f68 








* 


-a563. 


-a*6*- 


-a^Jfi-a^W' 


■ab^ 








a*6* + a365+a26«4 


-06' + 


6» 








a*6*+a?66+a26«4 


•06'^ + 


&8 



x^y +jc*t/3 +05^ + 1^ 

acV - aJ*y* + aiy - a V + ^^ 

asV - 3^ + scV - a:y^ + 1/* 

^ 32. 2a;« + 3a; + 2)4x5-a:3 + 4fl;(2a?-3x*+2x 

4a5+6a!* + 4x8 



-6a5*-5iB' + 4fl; 
-6a!*-9a:3-6x» 

4a:'+6x*+4x 
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33. a-3)a»-243(a*+3a«+9a«+27a+81 



30^-243 34. i'-l)jfc«>-i(]fer + jfct+jb 



9a3-243 iiT-l; 



27a2-243 Jfc*-i; 

27a«-81a l^-h 



81a -243 
81a-243 

35. «+4)x»-6x"-46x-40(a^-9a;-10 
a5'+4flc* 

-9x«-46aj 
-9x»-36g 

-10a;-40 
-lOx-40 



36. 2x-3a)48x»-76(M5^-64a«a; + 105a3(24a:?-2afl;-35a« 

-4afl^ + 6a% 

-70a%; + 105a» 
- 70ahi + 105a» 

37. 3x«-4a; + 5)18x*-45a!8 + 82jB2-67x + 40(6»'-7a; + 8 

18x*-24ar^+30iB> 

-21x3 + 52x2 _67x 
-21a^ + 28a;a-35a; 

24fl^-32aj+40 
24a'-32x + 40 
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38. 2x-3a)16K*-72a»B2 + 81a*(8a' + 12aa?-18a^-27a» 
16a;«-24aa^ 



2400^- 72aV 
24aa^-36a*B^ 



-36aV+81a* 
-36aV+54a%j 

-64a*B + 81a* 
-.64a*B + 81a* 

39. 3a! + 4a)81aJ*-266a*(27iB?-36aa?+48a^-64a^ 
81{B*+108aa;» 



-108aa?-256a* 
-108aa?-144aV 



144aV-25ea* 
144aV + 192a?x 

- 192a*« - 266a* 
-192a3aj-256a* 

40, ««- 62) 2a3 + 3a'6- 2062-363 (2a +36 
2a»-2a62 



3a26-368 
3a26 - 363 

41. ac2-a2)a? + 2aas?-a2a.«2ct»(a; + 2a 

2aas?-2a» 
2aa^-2a» 



42, a2 + 362)a«-a262-126V-4^ 
a*+3a26a 

-4a262-126« 
-4^262-126* 
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43. «*+3x + y)ac*-9x*-6xy-y8(x*-3x-y 
a^ + aac' + a^ 



-a5*y-3a5y-y* 
-ac'y-aflcy-y* 

44. a?-3xy+2y')ac*-6ic^+9xy-4y*(x*-3a^-2y" 

-3a:^+9jcy-6flcy» 

- 2a5y + 605^5 - 4y* 
-2xy+6a^-4y« 

45- »-3y)a5*-81y*(ac»+3a:^+95cy* + 27y' 

30^ -Sly* 
3a:^-9xV 

»xy-81y* 
»ajy-27a5j/' 

27a^ - 81y* 
27a^-81y* 

46. a-2ft)a*-166*(a»+2a«6 + 4a6«+86» 
a*-2a'6 



%a?h - 166* 
2a36 - 4a«6« 



4a26«-166* 
4a262_8a68 

8068 -166* 

8068- 166* 
B 



L^ 
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47. 3<i+26)81a*-166*(27a«-18a26 + 12a6«-8e>5 
81a* + 54^36 



- 54a36 - 166* 

- 54a36 - 36a262 



36a262 - 166* 
36a262 + 24a63 

-24a63-166* 
- 24a63 _ 166* 

48. 2a; + 3y)16{C*-81^(&B3_x2iB2y+18a:y2_27yS 

16a!* + 24a^y 

-24a;Sy-81y* 
- 24a;Sy - 36sA/2 

36a;V-81y* 
36a^2+54a^ 

- 54xy3 _ 81y* 

- 54x^3 _ 31^ 

49. a + 26 + 3c)3a*+8a6+462+i0ac + 86c + 3c2(3a-K26 + c 

3a2 + 6a6 + 9ac 



2a6 + 462+ac + 86c 
2a6 + 462 + 66c 

ac + 26c+3<^ 
ac + 26c + 3c2 

50. a'f 2aa:+4x2)a* + 4aV+16a:*(a2-2aaj+4a;' 

a* + 2a8a; +4aV 

-2a3a5 +16a^ 
-2a3a5 - 4aV - 8ax8 

4<iV + 80x3 + 10^4 

4tt2a52 + 8aiB8 + 16x<* 
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51. ap»-»y+y*)aj*+a5y+y*(a5'+»y+y» 

52. ie^+4flfy+y*)256«* + lftBV+y*(16a5»-4icy+y* 

256flg*+64c»y +16gV 

-6405^ +y* 

■ — 

54. x-a)aa;^ + 3aV-2a*a6-2a*(aflc*+4fl^+2a' 

4aV-2a^ 55- a + a;)a'-a^(a-a; 

S&. 2aj+3y + 2)2ac^+ajy-3y*-4y»-aa-a?(a-y-» 
2a52 + 3xy+a» 

- 2xy - Sy^ - 4y» - 2xa - a^ 
-2icy-32/2-ya 

- 2a» - 3y» - a^ 
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57. l + 6a;+«2)2 + 9a;+i4x'+3aJ*(2-aj + 3a5* 
2 + 10x+2x2 



-X- 

-X- 


-2x2 + 
-6x2- 


140:? 
x» 




3x2 + 
3x2 + 


ISx^ + Sx* 
16x8+3x* 



; 58. 3-6x + 7x2)12-38x+82x2-112a? + 106»*-70x6(4-6x + 8x2-10a? 

12-20x+28x2 



18x+64x2-112x^ 
18x+30x^-42x? 

24x2- 70x5 + 106aJ» 
2402. 40aJ + 56^4 

-30x5+60x*-70x^ 
-30x?+60x*-70x^ 



59. a5*-a^+«V-a'!^+y^«*+y*(»+y 

x^ - x*y + xV - x^ + jcy* 

a^-acOyS+jBy-a^+y* 
a5*y - xV + sc2y' - xy* + y* 



60. aflc+xy+a5 + 6y)aV-a'6'-x2y2+62y2(^«jjy„^^.5y 

a%j2 + ax2y + (3^253. ^ fljjjpy 

- ax2y _ ^253. - a6xy - a2&2 - xV + 62y2 
— ax2y _ jpSyS _ ^jjpy « 5a5y2 

-a2jj.+5a^.a262 +6y 
- oFbx - a6xy - a262 - cH^ 
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62. a!«+a«+6>){C* + 26*B»-aV+6*(«*-aa5+&« 






XV. 



I. a^-aa5+c)aJ*-(a'-6-c)x^-(6-c)aa5+6c(x'+aa + 6 



oo^ - (a* - 6)x^ - (06 - oc)« + 6c 
6a^-a6a;+6o 



2, y-n)^-(I+m+n)y"+(im+Z»+mn)y-^n(y^-(l+m)y+Im 

- P + m)y* + (^ + mn)y 

hn/y-Vmn 
Imy - Imn 
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3. x* -f»a5^+ 1105+ r)a^-(m-c)ac* + (n- COT +d)flc' + (r+ cri-dm)a:?+ 

(or + (in)a5 + (ir(a? + <a + d 



ac* + (d - <m^Q? + (en - d TO)a5' 

CSC* — CWW? + OMT + CTB 

(foe? - dtiMc^ + dna; + dr 
da? - dmx? + dna; + dr 

4. ai'+6x-4)aJ*+(6+a)a?-(4-6a+6)ai'-(4a + 56)a;+46(aB^+aa5-6 

oac'^ + (5a - 6)a;* - (4a + 66)aj 
aaB?+5aa^-4aa; 



-6x*-66x+46 
-6x*-56x+46 

5. a;2-(a + c)a; + oc)aJ*-(a + ft + c+d)flc'+(a5+ac+a(!+6c+M+c<i)a;2 

- (a&c + a6(i + ac(2 + 6c<i)a; + a6ci(ai' - (6 + d) a; + 64 
sC*-(a+c)a:^+acK* 

-(6 + d)iB? + (a5+a<J+6c+6d+ci)iB" 

- (&+d)iB' + (a5+ad + 6c+ai)x*- (a5c+acd)a: 

Ida?- {flhd + hcd)X'¥ abed 
hdai^-{ahd+h€d)x+dbcd 



XVIIL 

1. (as^-aa5)-(5x-a6)=a!(a-a)-6(a5-a) = (a;-6)(a5-a). 

2. (a6+aa)-(6a;+flc^=a(5 + a5)-a5(6+a5) = (a-a5)(5+«). 

3. (6c+6y)-(cy+y')=6(c+y)-y(c+y)— (5-y)(c+y). 

4» (&m+fiin) + (a6+an)=«m(5 + n) + a(5+n)=(a+m)(5+n). 
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5. (a5a;^-ascy) + (&iBy-y^=»aa!(te-y)+y(6x-y)=(ax+y)(6x-y). 

6. (o&B - a6y) + (c(fa-a?y) =06(05 ■-y) + cd(x-y)=» (oft +c(i)(x-y). 

7. {cda? + dinfcy) - (cnxy + mny^ = dx{cx + my) - ny («x + my) 

= (ex + my) (dr - ny), 

8. (a6cx-6*(fa)-(ac(iy-6cPy)s=6fic(ac-6d)--(£y(ac-W) 

B=(ac -hd){bx- dy), 

XXVI. 

15. (fl5*-2a:y + y2)-a?=(x-y)2-8f2_(g5_y^2)(3._y_jjj 

17. (a2-2ac + c2)-(6a + 26<i+(P)=(a-c)2-(6 + d)2,eto. 

18. a2-(6a-26c+c2)=a2-(&-c)2,eta' 

19. (flc^ + 2fl5y+y2)-a? = (a; + y)2-8f2^ eta 

20. (a«-2a6 + 62)-(m«-2m7i + w2)=:(a-6)2-(m-»)*,eta 

23. l-(a2-2a6 + 6^=l~(a-.6)2,etc. 

24. l~(a^-2icy+y^=l~(a!-y)^etc. 

25. a?~(y2+2ya+a2)=x2-(y + «)8,eta 

26. a^ - (462 « 125c + Dc^) =0' - (26 - Zc)\ etc. 

29. (a2-2a6 + 62)-(c2 + 2cd + ci2)=(a-6)2-(c + cQ^etc. 

30. (a2-2ac + c2)-(62-26(l + (i2)=:(a-c)«-(6-(i)2, etc. 

I 

31. 3aa;(aV-9)=3aa;(aa; + 3)((w;-3). 



11. aB^-y*=(x8+y'0(a^-y')=(« + y)(»^-a5y+y')(«-y)(a^+«y + 

12. a!^-l=(ic8 + l)(x?-l)=(a;+l)Ca2.a.+i)(aj..i)(aJ!+g.+i)^ 



24 
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13. a«-64 = a«-2««(a3 + 2^(a3-2^ 

=(a + 2)(aa-2a + 4)(a-2)(a2+2a+4). 

14. 729-y« = 3«-^«(33+y8)(35-y8) 

l=(3+y)(9-3y+!^(3-y)(9+3y+y«) 

XXX. 

1. 6+4-6-3=:2. 

2. 6 + 3-6-4«0. 



3. 18 + 12-6-8 = 17. 

4. 3x11-2x1 = 33-2 = 31. 

5. 10x2 = 20. 

6. 12 + 3x7 = 12 + 21 = 33. 

7. (12 + 3)(4+3) = 15x7 = 105. 

8. 12 + 12 + 3 = 27. 

9. (25 + 3)-^(6-4) = 28-i-2 = 14. 

0. 6x5x4 = 120. 

1. 6x6x7 = 210. 

2. 6x3x9x9 = 1458. 

3. 6x5x1x1 = 30. 

4. V5 x 5 = 6. 

5. V^=y = 3. 

6. (Va;)« = (2)« = 4 

7. (Va; + 6)2 = (2 + 5)2 = 49. 

8. V5x5x4 = Vl00 = ]0. 
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19. V2x 6x4x3 = ^144-12. 

2a (36 + 26 + 3)-^(4 + 9 + 3)«64-rl6«4 

21. 18 + (8-3)««18 + 26 = 43. 

22. {6-(6-3)}{6-(4-3)}-4x6-20. 

23. (6-6-3)«+(6-4+3)«-4 + 26-29. 

24. 3x83+4x10* = 1536 +40000, etc. 

25. 3xia + 7«-3+49»62. 

XXXI. 

1. 3x3x2xl-3»+2»+l»«18-27+8 + l-0. 

2. 33+2»-68+3x3x2x6»27 + 8-126 + 90 = 0. 

3. (a' + 2ac+c^-(a* + c^ = 2ac 

4. aB^+y'-(aB'-2ajy+y') = 2ajy. 

5. (a«+2a6 + 6^«-(a«+2a5x+6V)«(a«+6*)«-a«-6V. 

6. Multiply 2x-m by x+2m ; the lesnlt is 2x'+ 3t7)a;- 2m^. 
Multiply 2x+n by x- 2n ; the result is 2sc^'3nx - 2n'. 
Then multiply the two results together. 

7. or+6)acr' + (&c+ad)r*+(W+a«)r+6e(cr' + (ir+« 

ocr'+ftcr' 



Thedivisor=10 + 1, or 11; the dividend = 1000 + 200 + 20+1, or 
1221 ; the quotient =100 + 10 + 1, or 111 ; and 1221—11=111. 
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8. Multiply a + 6 + c by a + 6-c; the result is (a + 6)*- c^, or 
Multiply c + 6-a by c + a-6; the result is c*- (a- 6)", or 
Then (2a6.+ a2 + 62-c2)(2a6-a2-6a+c«) = (2a5)«-(a2+6«-c2)« 

«-.a*-6*-c* + 2a262 + 2aV + 262ca. 

9. (a + d)(d+c)-(c + d)((i+a)-(a + c)(d-(2) 

10. + (4-16) + {16-(0 + 6)} + {12-(0 + 6)}« 

= -12 + 10 + 62= -2 + 36 = 34 

11. {4-3 + 2-l}{4 + 3-2-l} = 2x4 = 85 

and 16-9-4 + 1 + 2x2 = 8. 

18. (ac-a(2-6c + 6d)-(6c-6(i-ac + a(2) = 2ac-2ad-26c + 26c?. 

19. a6 + ay + 6a;+a^+a;-y + aa;-6y+aa; + ay = eta 

20. (x2+3a;+2)-(«2-3a; + 2) = 6aj, etc. 

21. aa;-6y+a-y+aj2-fl5y+a6-ay-6a! + fl5y, etc. 

22. (6x2 + 20a; + 16) -i^- 28a; + 16) = 48a;, etc 

23. 27wa;-3ny+a; + y + 4ma; + 4rwc-4wy-4ny + ma;+»y = etc. 

24. a52 + y2+2? + 2an/ + 2a» + 2ya5 + fl52 + y2 + s? 

= (a;2 + 2a;y+y2) + (y2 + 22/a+»2) + (fl5a + 2a»+a*) 
= (a;+y)2+(y+«)2 + (a;+«)2. 

25. 4a2+6ac-4a6 + 6a6 + 96c-662 = 4a2+6ac+2a& + 9&c-66'. 

a5-C(f _ 63-15 _48^o 
^^- c(i + e ~ 15 + 1 ""16 

(&c-a(i)(6(i-ce) = (35-.27)(21-6) = 8xl6 = 12a 

62-02 ^ 49-25 ^24^^ 
c+d 6+3 8 
<r-c« = 3»-65 = 243-126 = 118. 



KEY TO ELEMENTARY ALGEBRA. 27 

27. 0-0 + 2»+l5 = 8 + l«9. 

28. 48 + 4-8=-44, 

29.(l-2-3)2+(2-l-3)» + (3-l-2)»=(-4)« + (-2)» + = 16 + 4 
=20. 

30. (l + 2~4)« + (l-2 + 4)« + (2 + 4 -!)««(- l)« + (3)» + (5)« 

= 1 + 9 + 25=35. 

31. (-l + 2)a + (2-3)» + (-l-3)Ml)' + (-l)' + (-4)» = l + l + 16 

= 18. 

32. Let X and y "be the numbers ; then (x* ~ y^ +-(05 + y)=x ~ y. 

33. Let X and y be the numbers ; then (x + y)(x ~ y)=«^ - y*. 

34. Let X and x + 1 be the integers; then (x+x + l)*=4r'+4aj + l 

=4fl<x + l) + l. 

35. Let X and x + 2 be the two even numbers ; then x + 1 is the odd 

number between them ; and (x + x + 2)2=4x' + 8x + 4=4(x + \f. 

36. Let % and y be the parts ; then x+y=2 ; 

and X* - y*=(x + y)(x - y) ; therefore x^ - y^=2(x ~ y), 

37. Let X and y be the parts ; then x+y=50 ; 

and x^ - y*=(x + y)(x - y) ; therefore x* - y*=60(x - y). 

38. Let X and y be the parts ; then x+y=7& ; 

and X* - y*=(x + y)(x - y) ; therefore x* - y*= w(x - y). 

39. Let X and x + 1 be the numbers; then x(x+l)+x^+(x+l)2 

=x«+x+x»+x2+2x + l=3x?+3x + l=(x+l)3-x3. 

4a Letx-l^x, x + lbe thethreenumbers; then(x~l)5+x?+(x + l)' 
-x?-3x« + 3»-l+«*+«* + 3x* + 3x+l=3x8 + 6x=3x(x2+2). 
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XXXIL 

1. 7x-5a;«ll-6; 2a;=6; a5«3. 

2. 12a;-8a;=16-7; 4x=8 5 aJ=»2. 

3. 236a;-97a;«564-426; 139a;=-139; ««1. 

4. 6x-3a;=7 + 7; 2a;=»14; x=»7. 

5. 12x-8a;=9-l; 4a;=»8; x=2. 

6. 124aj-112a;=»43-19 5 12a;=24; «=2. 

7. 6a;-2a;=27-18; 3a;=9; 05=3. 

8. 12a;- 7x = 145 -126; 6a;«20; a; = 4 

9. 14a;-8a; = 80-26; 6x«54; ««9. 

la -3a-x=-83-133; -4a;=-216; 4a;«216; x = 54 

11. -3a;-5a;=-3-13 5 -8a;=»-16; 8a; = 16; a = 2. 

12. 9x-12a;== 100-127; -3»«-27; 3a; = 27; x — 9. 

13. -6fl5 + 4a;«6-15; -«=»-9;x = 9. 

14. 3»-7a5s=6 + 22; -4a5«28; 4a;=»-28; aj«»-7. 

15. 4a;-12x=-16-8; -8a; = -24; 8a; = 245 « = 3. 

16. 5a;-3a5+7=»4x-6x+35; 4a; = 28; aj = 7. 

17. 6a}-18 + 8aj + 15x-21«10a5-4-16a; + 36; 35« — 70; «— 2. 

18. 9a;-16a;+18 + 30 = 0; -to- -48; 05 = 8. 

19. 12a;-46»-15+42-48a;+783 = 0; -81a;«-810 ; as-lO. 

20. a-28aj+77=»14x-70-152 + 19x-61; -60»--360; x-6. 

21. a?+4a;-21 = a?-20» + 76; 24a; = 96; a5 = 4. 
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22. a5*+4a-96 = a?-5x-6; 9a;=»90; a;=»10. 

23. 9a;-a5"-14 + a:»-2a;-16-2a;+2 + 12«0; Sac — 15; ««3. 

24. 2x«+3a8-35 = 36-17«+2a^+229; 20x«300; x — 15. 

25. 21-32a;+12a^«12a^-l7«+6; -15a;=-15; a;«l. 

26. 14-«-6x*+6a;+30 + 20-29a!+6iB« = 46x-76; -70»-=-140; 

x»2. 

27. a5*+10x+25-16 + 8a;-a? = 21a;5 -3a5=»-9;« = a 

28. 6iB«-20x+20 + 7x*-42a;+63 = 12a^-85x+133 + 42; 23a; = 92; 

29. 9«« - 102a; + 289 + 16a? - 200x + 626 - 26ai« + 290a; - 841 « 1 ; 

-12a;«=-72; aj«6. 

30. a?-4«-45+aB^+2x-80=2aB^-ll«-21-113;9a;«-9;«=«-l. 

XXXIIL 

1. Let SB be the nnmber ; then 2a;+ 14 » 154 ; x « 70. 

2. Let « he the number ; then 4x+ 16^188; x = 43. 

3. Let CB be the nnmber ; thena;+46«3x; sb«23. 

4* Let X be the smaller number ; then 3a; is the greater number ; and 
16-a;«30-3a5; 2a; = 14; a; = 7; 3a; = 21. 

52 Let « be the first part; then x- 10 is the second; sb-18 the 
third; x~ 24 the fourth; andx+x-10+x~18+x-24»92; 
a;B>36, etc. 

6. Let X be the greater number ; then 20 - x is the smaller number ; 

and3(20-x)+5x«84; x«12, eta 

7. Let X be the fathei^s age in years ; then 80 - x is the 8on*s age ; 

and 2(80-x)»x+10; x — 50^ etc. 
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8. Let % be the a^e of the eldest; then as -20 is the age of the 

youngest ; and a; = 3(a; - 20) ; a; = 30, etc 

9. Let X be the sum in pounds ; then x+24-80«80-sb; scbsGB. 

10. Let X be the price of a yard of cloth in shillings ; then 2x is the 

price of ayard of silk; and 30x+80a; = 66x20; x^\% etc. 

11. Let a be the number ; then 2aB+24-80 = 100-a;; xb52. 

12. Let a; be A's share in pounds ; then B's share is 280 - a; ; Cs, 

260-a;;D's,220-a;;anda; + 280-x+260-a;+220-a;=500; 
X = 130, eta 

13. Let % be the number of children ; then there are 2as women and 

4x men ; and a; + 2x + 4a; ~ 266 ; a; » 38, etc. 

14. Let X be B's share in pounds ; then A's share is as- 100, and CTs 

isa; + 270; and aj+x-100+a+270 = 1520; a; = 450, eta 

1 5. Let X be the greater ; then as - 8 is the less ; and 4(2 - 8) = 2as + 10 ; 

a;=:21; a-8=sl3. 

1 6. Let X be what each had at first in pounds ; then 3(a; + 5) » ll(as - 5} ; 

X = ;fi8, 15s. 

17. Let X be A's age ; then «- 58 is B*s age; and a;- 60=60- (aj- 68) ; 

X = 84, eta 

18. Let x be A's age ; thenx-34isB'sage;andx-60»40-(a;-34); 

X = 62, eta 

19. Let X be the share of a daughter ; then 2a; is the shave of a son ; 

and 3a; + 4a; + 500 is the share of the wife ; 
then3a;+4a; + 3x+4a; + 500 = 7600; a; = 500, eta 

20. Let X be the number of gallons in the vessel at first ; then 

as+42«7a;; x^7 ; and 42 + 7 = 49, the number of gallons 
that the vessel held. 
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21. Let % be the number of pounds A has ; then B has as + 10 ; C has 

a+«+10; andx+ac + 10+x+a+10 = 76; « = 14,eto, 

22. Let a; be the greater ; thenx-14is the less;.andas+x-'14>"48; 

x»31, etc. 

23. Let a be the number of pounds won by A ; then 72 + x = 3(52 - «) ; 

a = 21. 

24. Let X be one of the parts ; then 84 - x is the other ; and 

3a5 = 4(84-x); a = 48. 

25. Let X be one of the parts ; then 90 - x is the other ; and 

4a; = 5(90-x); x*«60. 

26. Let X be the greater part ; then 60 - x is the less ; and 

x = 60-x + 24; x=»42. 

27. Let X be the greater part ; then 84 - x is the less ; and 

x~36 = 84~x; x=»60. 

28. Let X be one of the parts ; then 20 - x is the other ; and 

3x+5(20-x) = 84; x = 8. 

29. Let X be B's age ; then 2x is A's age ; and 2x-22«3(x-22) ; 

x = 44; 2x = 88. 

30. Let X be the number of years ; then 30 + x = 2 (6 + x) ; x — 18. 

31. Let X be B's age ; then 2x is A's age; and 2x-20 = 3(x-20) ; 

x = 40. 

32. Let X be B's age ; then 3x is A's age ; and 3x + 19 = 2(x + 19) ; 

x«19. 

33. Let X be the number of years ; then 50 + x = 42 + 3x; x = 4 

34. Let X be the number of guineas ; then x+48 is the number of 

half-crowns; and, expressing all the quantities as sixpences, 
42x+5(x + 48)=: 100x40; 47x = 3760; x = 80. 
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35. Let % be the number of shillings ; then 41 -a; is the number of 

half-crowns ; and, expressing all the quantities as sixpences, 
2x+6(41-a;) = 74x2; -3a=»-57; a; = 19. 

36. Let % be the number of shillings ; then 300 - a; is the number of 

fourpenny pieces ; and, expressing all the quantities as four- 
penny pieces, 3x + 300 - a; = 700 5 a; = 200. 

37. Let OS be the number of moidores ; then a; + 3 is the number of 

sovereigns; and 27a;+20(x+3}="50x20; 47a; = 940; a;«20. 

38. Let a; be the number of shillings ; then 62 is the number of half- 

crowns ; and, expressing all the quantities as sixpences, 
2x+30x=1696; a;«=53. 

39. Let Of be the number of sovereigns ; then 2as is the number of 

shillings, and 3a; the number of pence ; and, expressing all the 
quantities as pence, 240a; + 24a; +32» 1335 ; x«5. 



XXXV. 

I. a«-6»«(a-6)(a+6); a3-63 = (a-.6)(a«+a6 + 6^. 

3. a«-a? = (a+x)(a-a;); (a -«)«=(« -a;) (a -a;). 

4. a5+a? = (a+a;)(a*-aa;+ai^; (a+a)'=(a+a;)(a+a;)(a+x). 

5. 9x"~l-(3a;+l)(3a;-l); (3a;+l)« = (3a;+l)(3a;+l). 

6. l-25a«=(l + 6a)(l-6a); (l-5a)«=(l-6a)(l-6a). 

7. x«-y«=(a;+y)(a;-y); (a;+y)« = (x+y)(a;+y); 

«2 + 3xy + 2y»=(x + y)(a;+2y). 

8. ai«-y' = (a;+y)(a;-y); a?-y»=(x-y)(a;*+a:y+y*) ; 

a?-7«y+6y2=(a;-y)(a;-6y). 
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9. a5>-l = (x-l)(jc + l); a:3«i«(a.-i)(x2+«+i); 

la l-a« = (l-a)(l+a); l+a»«(l+a)(l-a+a«); 
a2+5a + 4 = (l+a)(4+a). 



XXXVL 



I. 6906)10359(1 
6906 



3453)6906(2 
6906 



.-. H. 0. F. is 345a 



2. 1908)2736(1 
1908 



828)1908(2 
1656 



252)828(3 
756 



72)252(3 
216 



/. H. C. F. 18 36. 



36)72(2 
72 



3. 49608)169416(3 
148824 



20592)49608(2 
41184 



.'. H. 0. F. is 936. 



8424)20592(2 
16848 



3744)8424(2 
7488 



936)3744(4 
3744 
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• . 

4. 40115)126025(3 
120345 



5680)40115(7 
39760 



355)5680(16 
355 



2130 
/. H. C. R is 355. 2130 



5. 1581227)16758766(10 
15812270 



946496)1581227(1 
946496 



634731)946496(1 
634731 



311765)634731(2 
623530 



11201)311765(27 
22402 



87745 
78407 



9338)11201(1 
9338 



1863)9338(5 
9315 

23)1863(81 
184 

93 

.'. H. a F. is 23. 23 



I 
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6. 36175)236845(6 
211050 



26795)35176(1 
25796 



9380)25795(2 
18760 



7036)9380(1 
7035 



2345)7035(3 
.-. H. C. F. is 2345. 7035 



XXXVII. 

I. a? + 7x+12)a»+9a; + 20(J 
{b2+7x+12 



2a;+8 
Divide by 2; «+4)x2+7«+12(x+3 

x?+4a; 



3x4-12 

3x4-12 



2. a« 4- 1205 4- 20) «« 4- 14a; 4- 40(1 

a:»4-12x4-20 



2JC4-20 
Divide by 2 J a 4- 10) acH 12x4- 20 (x 4- 2 

x2 4-10x 



2x4-20 
2x4-20 



1 



^ 

S 
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3. a:»-13a;+42)x2_i7a.+70(i 

x2-13a;+42 



-4a; + 28 
Divide by 4 and change signs ; a - 7) ac^- 13a; +42 (a; -6 

a;2-7x 





ai2 + 5«- 
Divid 

x2 + a;- 


-84)a;» + 21a+108a 
a?+ 6a;- 84 


84(«- 

-84 
-84 


-7 


-6a;+42 
-6X + 42 


4. 






16aj+192 
.ebyl6; a;+12)ai2 + 5x- 

a?+12x 






-7a;- 
-7x- 




5. 


.12)a;»-2a;-3(l 
ai2 + a;-12 







-3x + 9 
Change signs and divide by 3 ; x-3)ai'+a;-12(«+4 

ai2-3a; 



4a;-12 
4a;-12 



6. «>+6a;y+6i/«)a;2+6an^ + V(l 

a;2+5an^ + 6i/^ 

a^ + 3y2 
Divide by y; a + 3y)a;2 + 5an^ + 6y'(a; + 2y 

a? + 3a;y 

2a;y+6i/2 
2«y + 6i/2 
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7. x*-6ay + 8y*)a:'-8a;y + 16y*{l 



Divide by 2y and change signs ; x- 4y)x'- 6asy+8^(aE- 2y 



-Siry + Sy* 
-2a5y + 8y» 



8. aB«-13ajy-30y2)x«-18a^+45y*(l 



- 5flcy + 75y' 
Diride by 5i^ and change signs ; a; - Xfyy)^- ISasj^- 30^(a; + 2y 



2xy-30f/» 
2a:y-30y* 



9. a^-2ajy+y^a?-y»(«+2y 



2a;2y - xy* - yS 

Divide by 3y* ; « - y) jc2 - 2a:y + y2(x - y. 

10. a:3 4.yS)a« + 3ai2y + 3a^2 + y3(l 
0? +ys 



3a;'y + 3xy2 
Divide by 3a:y ; x + y)a:?+y3(x2-a^+y*. 
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11. ««-2xt( + y2)a;*-t/*(a3 + 2icy + 3y^ 

2x^2/ - ac^^ - y* 
2a^2/ - 4x2y2 + 20^/^ 

3x2y2 _ 2an/5 - y* 
3a; V - 6x2^ + 3y* 

4a5^-4t/* 
Divide by 43/^ ; aj - y)x2 - 2aM^ + ^^(x - y. 

12. a!' + t/3)a;6 + y5(a.a 

x^ + xV 

-xV+y* 
Divide by - ^ ; x^ - y^x* - y'(x 

x^-xy* 

xy2-^ 
Divide by y* ; « - y)«' - y*(x + y. 

13. ap'+2xy + y^x*-t/*(x2-2xy+3y' 

ic* + 2x3y + x2y* 

- 2x^y - x*y^ - y* 

- 2x^2/ - 4x V - 2x2/5 

3x2y2 ^ gxy' - y* 
3xy + 6x2/5 + 3y* 

-4x^-41/* 
Divide by -42/^; x + 2/)x2 + 2xy+^(x+y. 

14. a2-62 + 26c-"cV + 2a6 + 62-2ac-26c+c2(l 

a2-62 + 26c-c2 



2a6 + 262-2ac-46c + 2c« 
Divide by 2 ; a6 + 62-ac-26c + c' = (a6-ac) + (6*-26c + c') 

= a(6-c) + (6-c)2. 
Divide by6-c; a + 6- c)a2 - 6^ + 26c - c^(a - 6+ c. 



KEY TO ELEMENTARY ALGEBRA, 39 

15. Multiply the second expression by 3 ; 

12aj* + 7a«^ + 2/2) 84x2 + 9xy - 32/2(7 
84x2 + 49«y+7y2 

-40an/- 102/2 
Divide by - lOj/ ; 4a; + y) 12x2 ^ 7^5^ + ^2^325^.^ 

16. Multiply the second expression by 2 ; 

6x2 + as/ - ^2) 73a.2 _ 44a5y + 6y2 (13 

78x2 + i3ajy _ X3y2 

-57xy + 191/2 
Divide by -192/; 3x-y)6x2 + xy-y2(2x+2/. 

17. Multiply the second expression by 3 ; 

15x2 -8x^ + 2/2) 120x2 - 9x2/ - 32/2(8 
120x2 -64x2/ + 82/2 

55x2/- 11^2 
Divide by lly ; 5x- 2/)15x2 _ g^yy^ ^2^33. _ ^^ 

18. a*+x»-4x2 + x+l)x*-5x' + 5x2-l(x-l 

x* + x*-4x' + x2+x 



-a*-x3 + 4x2-x-l 

-X*-x3 + 4x2-X-l . 



19. x* + 4x2+16)x5 + X*-2x3 + 17x2-10x + 20(x + l 

x6 + 4x3 + i6x 



X*- 6x3 + 17x2- 26X + 20 
X*+4x2 + 16 

-6x3 + 13x2-26x + 4 
Change the signs of the remainder, and multiply the divisor by 6 ; 
6x8-13x2 + 26x-4)6x* + 24x2 + 96(x 

6x* -13x3 + 26x2 -4x 



13x3-2x2 + 4x + 96 
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Multiply the remainder by 6, and continue the division ; 

78x8 - 1 20* + 24x + 576(13 
78ar»-169a« + 338a;-52 



157a;a-314fl; + 628 

Divide by 167; a'-2a;+4)6x'-13a;«+26a;-4(6a;-l 

6x5-12x2 + 240? 



-x2+2x-4 
-x^ + 2x-4 



20. x*+xy + y*)x*+2x8y+3xV + 2xy8+y*(l 

X* +x^ +y* 

2x^ + 2x2y2 + 2xy' 
Divide by 2xy; x^+xy+y*)x*+xy + ^(x^-xy+^2^ 

21. a^-6x*+9x^-4)a^+x*-2x*+3x?-x-2(l 

gc« -6x*+9x? -4 



x^ + 4a^-6x*-x + 2 
x* + 4aJ*-6x"-x+2)a^-6x*+9x2-4(x-4 

x^+4x*^-6x»-x?+2x 



-4x5-6aJ* + 6x3 + 10x^-2x-4 
-4x*-16x* + 24x* + 4x-8 

10x* + 6x8- 14x2- 6x+4 
Divide by % and multiply the divisor by 5 ; 

6x* + 3x5-7x2-3x + 2)5x6 + 20x*-30x?-6x + 10(x 

6x5 + 3x*-7x'-3x? + 2x 



17x*+ 7x8-27x«- 7x+ 10 
Multiply by 5^ and continue the division ; 

86ac* + 35x» - 135x« - 35x +60(17 
85x* + 61x3 - 1 19x2 - 51x + 34 



-16x8- 16x2+ 16x+ 16 
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Divide by -16; a?+a2_a._x)5ac* + 3a?-7a:*-3x+2(6x-2 

6fiC* + Sx* - 5a* - 5a; 



-2x5-2x2 + 2a; + 2 



22. Multiply the first expression by 2 ; 

6a« + 19a«6 + Soft* - 568)30a* + 20a86 + Sa^i* + 12afc8 - 66*(5a 

30a* + 95aS6 + 40a«6* - 25aft3 



- 75a86 - 32a262 + 37a68 - 66* 
Change the signs^ multiply by % divide by &, and continue the 

division ; 
6a« + 19a«6 + 8a5> - 56S) 150a8 + 64a26 - 74a6« + 12&8(26 

150a8 + 475a26 + 200a6« - 1256» 



-411a26- 2740^2 + 137&3 
Divide by -1376; 3a«+2a6-62)6a8+19a«6 + 8a6a-565(2a+5&. 

23. Multiply the second expression by 5 ; 

15a? - 14a;V + 24ajy« - 7^^) 135x3 + 165ai2y - lOOa^ + l(h/3(9 

135x» - 126a;2y + 216xy2 - 63^* 
291a;2y-316xy2+73y3 

Divide by y ; and multiply the divisor by 97 ; 
291{B» - 316xy + 73^*) 1455x3 _ I358x2y + 2328xya - 679y3 (5x 

1455x3 - 1580x2y + 365xy2 

222x^1/ + 1963xy2-679y3 
Divide by y ; multiply by 97, and continue the division ; 

21534x2+ 190411xy - 65863/(74 
21534x2 - 23384xt/ + 54021/2 

213795xy- 71265^2 
Divide by 71265y ; 3x - y) 291x2 - 316xy + 73y2 (97x - 73y. 
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24. Multiply the second expression by 7 ; 

21x2 _ 83a^ - 27a + 22y* + 99i/) 84a;2 _ 245ay - 42a; - 231^^ + 164y (4 

84a;2 - 332xy - 108a; + mf + 396y 

87an/ + 66a; - 3191/2 - 242y 
The reniainder=87a;y- 319y2 + 66x- 242y 
=29y(3x - lly) + 22(3a; - lly) 
==(29y + 22)(3x-lly) 
Eejecting 291/ + 22, which is clearly not a factor of the divisor ; 
3x - 1 ly) 21x2 - 83xy - 27x + 221/2 + 99y (7x - 2y - 9. 

25. 3a3 - I2a2 _ (i% + 10a6 - 262= (3^3 « ^26) - (12a2 - 10a6 + 262) 

=a2(3a - 6) - 2(6a2 - 5a6 + 62) 
«a2(3a - 6) - 2(3a - 6)(2a - 6) 
= (3a-6)(a2-4a + 26) 
Eejecting a2-4a + 26, which is clearly not a factor of the 
second expression, we find the H. C. F. to be 3a -6. 

26. 60a2 _ 75cta; + 15x2= I5(4a2 - 5aa; + x2)=3 x 5(a - x) (4a - x) 

Of these four factors, 5 and 4a - x are clearly not factors of the 
first expression : but 3 is a factor of it : divide it by 3, and 
divide the result by a - x. 

a - x) 6a3 - 6a2x + 2ax2 - 2x3(6a2 + 2x2 
/. H. C. F. ia3(a-x). 

27. Divide the first expression by x, and multiply the result by 2 ; 

6x2-x-2)42x2-52x + 16(7 
42x2- 7x- 14 

-45X + 30 
Divide by -15; 3x - 2)6x2 -x-2(2x+l. 

28. 3x8 _ i5aa:2 + a2x - 5a^ 6x* + 29a2x2 + 9a*(2x + 10a 

6x* - 30ax8 + 2a2x2 - lOa^x 

30ax8 + 27a2x2 + lOa^x + 9a* 
30ax8 _ I50a2x2 + lOa^x - 50a* 



177a2x2 +59a* 

Divide by 59a2 ; 3x2 + a2)3x3-15ax2+a2x-6a3(x-5a. 
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\ \ 

29. aJ*-y*=(x2 + y«)(x2-y*) 

.•.x2 + t^istheH. C. F. 

3a Divide the first expression by 2 ; 

a8 + x2+7a; + 39)x8 + 5x«+7a+3(l 



4x2-36 

Now4a»-36=4(x«-9)=4(a; + 3)(x-3) ; and rejecting 4 and 
sc - 3, we have 

x + 3)jc3+x2+7« + 39(a^-2x+13. 

31. 45a^ + 3aV-9ajc'+6a^=a:(45a3 + 3a^-9aa2 + 6a:') 
ISa^x - 8iB8=2a;(9a2 - 4a;2) 

Beserving the common factor a; ; 

9a2 - 4x^ 45a3 + 3a2x - 9aa^ + 6x5 (5a 
45a3 - 20ax2 



3a^ + llax2 + 6x? 
Divide by x^ multiply by 3, and proceed with the division ; 

9a2 + 33ax+ 18x2(1 

9a2-4x2 



33ax+22x2 
Divide by llx ; 3a + 2x)9a2-4x2(3a-2x 
.-. the H. C. F. is (3a + 2x)x, 



XXXVIIL 



1. a!^+6x + 6=(x + 2)(x + 3) ; x2 + 7x+10=(x+2) (x + 5) ; 

x?+12x + 20=(x + 2) (x + 10). 

2. x3 + 4x2-5)x8-3x + 2(l 

x8 + 4x2-5 

-4x«-3x + 7 
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Change signs and multiply the divisor by 4 ; 

4a;2 + 3a;- 7)4a:3 + 16x2- 20(x 
4{r8 + 3a;2-7x 



13a^ + 7a;-20 
Multiply by 4, and continue the division ; 

62a;2 + 28a-80(13 
62x2 + 39x-91 



-llx + 11 
Change signs and divide by 11 ; 

a;-l)4a;2+3x-7(4x+7 
Hence a; - 1 is the H. C. F. of the first two expressions ; and 
since x-X divides a? + 4a^-8a;+3 exactly, it is the H. 0. F. 
required. 

3. 2a;' + «-l = (2a;-l) (a + 1); x2 + 6a + 4=(a + 4) (cc+l) ; 
jBS+l=(a; + l)(a^-a;+l). 

4.!/»-y'-y+i=(!/»-!^-(y-i)=y%-i)-(y-i)=(2^-i)(y-i) 

3y2-2y-l=:(3y + l)(y-l) 
y3-y*+y-l=y%-l) + (y-i)=(y*+l)(y-l). 

5. x'-4a*+9a;-10)jB' + 2ai2-3a; + 20(l 

ir3-4a;2 + 9a;-10 



6iB2 - 12a; + 30 
Divide by6; a;^-2a; + 5)jc3_4g52+9a.-io(a-2 



-2a2 + 4fl;-10 
-2x2+435-10 

Hence x*- 2x + 5 is the H. C. F. of the first two expressions, and 
as it also divides x* + 5x2-9x + 35 exactly, it is the H. C. F. 
required. 



KEY TO ELEMENTARY ALGEBRA. 45 

• ^^ 

6. x'-7x« + 16x-12)3x»-14x2 + 16x(3 

3x5-21x« + 48a;-36 



7a;^-32x + 36 
Multiply the divisor by 7 ; 

7aj"-32x+36)7x»-49iB*+112a;-84(« 
7ic3-32x2+36x 



-17x2+ 76a;- 84 
Multiply by - 7^ and continae the diyision ; 

119a^-532x+588(17 
119a^-544x + 612 



12X-24 
Divide by 12; «-2)7a«-32x + 36(7x-18 
Hence x - 2, which also divides Sx^ - lOx* + 7x - 14, is the H. C. F. 

1^-6^2+ lly- 15 

4y*-8y + 20 
Divide by 4; y»-2y + 5)y3-5y2 + xiy-i5(y-8 

y5-2y2 + 5y 

-3y« + 6y-16 
-3y2 + 6y-15 

Hence as y* - 2y + 6 divides 21^ - 7^^ + 16^ - 16 exactly, it is the 

ac. F. 

XXXIX. 



II. 



12. 



a* a* a 



a*+a6 a(a + 6) a + 6' 

14m%j 14m^ 27wx 



21m32? - 7mx 7m(3m^ - x) 3m^ - x* 



n jgy ^ a^ 1 

■^* 3xt/2 - 5x^ x?/(3y - 5a») 3y-5a»* 
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Aax + 2a;^ _ 2a;(2d + a;) 2a + a; 

^* abc + bcy bc(a + y) be 

• 8a;2.i8t/2 =2(2x + 32/) (2x-3y)"'2a;-3y 

12a5g--6a6 6a6(26-l) 3a6 

^^' 862c -2c ""20(26 + 1) (26-1) 26c + c* 

8 c^-4(i' (c + 2a)(c-2a ) c-2a 
^ ' c2 + 4ac + 4a2""(c + 2a)(c + 2a)""c + 2a' 

Sa^ + Ba^^ 3xV + y^ ^3 



20. 



IQg -lOy ^ 10(g-y) ^ 5_ ^ 

4x2 - gajy ^ 4^2"" 4(35 - y) (a; - y) "^ 2x - 2y* 



ax + by <ix + by 1 

^^' 7aV-76V"°7(ax + 6y)(ax-6y)"'7(ix-76y* 

6a6 + Bcci _ 2(3a6 + 4c<i) 



270^6^-48?^ 3x(3a6 + 4cd)(3a6-4cd) 9a6«-12«iB* 

xy-xyg xy(l-g) ^ xy 
■^* 2a2-2a«2 2a«(l-«) 2aa5' 

7a6V-7a6V ^ 7a6V-yg) ^ 6« 
^"^ 14a36cx8-14a36cy2 14aS6c(x8-y*) 2a%" 

6x» + 45(?x2 ^ 6xV + 9(Q ^1 
^^* 10cx» + 90ccix2 lOcxV + 9^ 2c 

^ 10a2+20a6 + 1062 10(a + 6)(a + 6) 2a+26 

4x2-8xy + 4y' 4(x-y)2 _1^ 
^"* 48(x-y)2 "'48(x-y)2'"l2' 

J. 3mx + bnx^ _ x(3m + 5nx) x_ 
3my + 5nxy""y(3m + 6iix) y' 
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XL. 

a* + 7(i+10 (a + 5)(a + 2) o-f 5 
^* a* + 5a + 6 "(a + S) (a + 2) a + 3* 



2. 



a^-9x + 20 (x-4)(a!-6) as-5 
a?-7a;+12"{a;-4) (a-3) a;-3* 

^ a;2_iox + 21 (x-3) (a;-7; a^ 

a^-18ay + 45 y^ (g-3y) (ag-15y) g-3y 
^ a5^-8»y-105y^'^ (a + 7y) (x - 15y) '^x + Jy 

g*-fa« + l _ (a^ + g + l)(g8-g;-M) __, 

7. Jc3-4x2 + 9a;-10)x» + 2a2-3x + 20(l 

jbS-4x2 + 9x-10 



6x2-12x + 30 
Divide by 6; a:?-2a; + 5)x8-4x2+9a;-10(x-2 
Hence x^-Sx + S is the H. C. F. 

8. x3-6x«+llx-15)x8-x2+3x + 6(l 

x3-5x2 + llx-16 



4x2-8x + 20 
Divide by4; x«-2x + 5)x8-6x2 + llx- 15(x-3 
Hence x^- 2x + 5 is the H. C. F. 

9. x8-8x2 + 21x-18)3x5-16x« + 21x(3 

3x»-24x2+63x-54 



8x2-42x + 54 
Divide by 2; 4x^-21x + 27 
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Multiply divisor by 4 ; 4iB2-21a;+27)4fl^-32a?» + 84aj-72(a; 

4x8-21x2+27* 



-llx2+57x-72 
Multiply by - 4, and continue the division ; 

4x2 - 21x + 27) 44x2 - 228x + 288 (1 1 
44x2 -231X + 297 



3x-9 
Divide by 3; x-3)4x2-21x + 27(4x-9 
Hence a;- 3 is the H. C. F. 

10. The H. G. F. is X- 2, see the work in xxxviiL 6. 

11. x*-x'y-xy3-y*)x* + x^ + xy'-y*(l 

X* - x*y - x!/^ - y* 

2x^2/ + 2xy8 
Divide by 2x1/ ; x2 + y2)x*-x'y-x^-y*(x^-a5y-y2^ 

12. a«-3a + 2)a' + 4a2-6(l • 

a3-3a + 2 



4a2 + 3a-7 
Multiply divisor by 4 ; 4a2 + 3a-7)4a»-12a+8(a 

4a8 + 3a2-7a 



-3a2-6a + 8 
Multiply by - 4 and continue the division ; 

12a2 + 20a-32(3 
12a2+ 9a -21 



11a -11 
Divideby 11; a-l)4a2 + 3a-7(4(i+7. 

13. 63_66 + 5)63 + 462-56(l 
68-66+5 

462 + 6-6 
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Multiply divisor bj 4 ; 4l!>2+6-5)463-246 + 20(6 



-62-196 + 20 
Change signa ; 6«+196-20)46«+6-5(4 

4l!>2 + 766-80 



-756 + 75 
Hence the H. C. F. is found to be 6 - 1. 

14. m'-7m+6)m3 + 3m'-4m(l 

m^ - 7m + 6 



3m2 + 3m-6 
Diyideby 3; m*+m-2)m'-7m + 6(m-l 

m' + m* - 2m 



-m*-5m+6 
-m^- m +2 

-4m + 4 
Hence the H. C. F. is found to be m- 1. 

15. a»+l)a3 + 2aa + 2a+l(l 

€? +1 



2a2 + 2a 
Diyide by 2a, and H. C. F. is found to be a + 1. 

, 3aa;2 - 13aa; + 14a a(3a; 2 - 13g + 14) 
' • Ta?- 17x2 + 6a; ~ic(7a:2-17a + 6) 
3aj2 - 13a; + 14) 21a;2 - 51a + 18 (7 
21a;2-91af98 



40x - 80 
Whence H. C. F. of 3x2_x3x + 14 and 7«*-17x+6 is 
found to be X - 2. 

14 x»-34c + 12 ^ 2(7x»-17x + 6) 
''^' 90x2- 39ax + 42a 3a(3x2-13x+14)' 

and as in the preceding question, the H. C. F. is found to be x - 2. 
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IQq - 24ft'^ + 14ft3 ^ 2a(5-12a + 7a^ 
• 15-24a + 3a2 + 6a3~3(5-8a + a2 + 2a3) 

5-12a + 7a2)5-8a + a2 + 2a3(l 
5-12a+7a2 



4a-6a2 + 2(t3 
Divide by 2a ; 2 - 3a + a2= (1 - a)(l - 2a) 
Hence the H. C. F. is found to be 1 - a. 

2a&3 + a&2 - 8a5 + 6a _ a(2&3 + 52 _ 35 + 5) 
^^' 763-1262 + 56 "" 6(762-126 + 5) 
762 _ 126 + 5) 1463 + 752 _ 50^ + 35 (26 

1463-2462 + 106 



3162-666 + 35 

7 

21762-4626 + 245(31 , 
• 21762-3726 + 155 

- 906 + 90 
Hence the H. C. F. is found to be 6 - 1. 

20. a3-4a2 + 6a-4)a3-3a2 + 3a-2(l 

a3-4a2 + 6a-4 



a2-3a + 2)a3-4a2 + 6a-4(a-l 
a3-3a2 + 2a 



- a2 + 4a - 4 
-a*+3a-2 



a-2 
Hence we find a - 2 to be the H. C. F. 

3x2 + 2a;-l (3x-l)(g + l)^3g-l 
21- .^ + a;2_a._i- (a;2-l)(a;+l) x^-\ 

a2-a-20 _(a-5)(a + 4) _ a-5 ^ 
"• aa + a-12"^a-3)(a+4) a-3' 
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a:9-3xa + 4a;-2 



2a!2-6a; + 4 

Divide by 2; x2-3a; + 2){r8-3x' + 4x-2(a5 

jBS-3x2 + 2a; 



2a;-2 
Hence we find a- 1 to be the H. C. F. 

24. a^+y* + 2*+2xy + 2a» + 2y!8 + «2_2y2 + y* + fl52--2a» + a? + t/*-2«y + a;* 



JC^+y^+»* 






25. Multiply the numerator by 7 ; 

7«8 - i9a;2 + 17a. _ 5) 14a4 _ 7aJ _ 63x2 + 91a; - 35 (2« 

14x3_38a^ + 34jc2-.10a; 



31{r8_97aJ+ioix-36 

7 

217{r« - 679»2 + 707a; - 245 (31 
217a;3 _ 5893^2 + 527a; - 155 

-90x2 + 180a; -90 

Divide by -90; a«-2a;+l)7a;3_i9a;2 + x7a;-5(7x-5 

7a;3-i4a;2 + 7a. 



-5x2+10a;-6 
-5x2 + 10x-5 



Hence a?-2a; + l is the H. 0. F. 



26. 8aj*-30a;3 + 3iaj2_i2)16a;*-53x2 + 45x + 6(2 

16x*- 60x3 + 62x2 -24 



60x3- 115x2 + 45X + 30 
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Divide by 5, and multiply the divisor by 3 ; 

12x8-23x2+9x + 6)24a^-90»3 + 93a.2_3g(2a. 

12aJ*-46a;5+18a:«+12x 



- 440:3 +75a^-12x- 36 
Multiply by - 3, and continue the division ; 

132x8 - 225x2 + 36x + 108(11 
132x»-253x« + 99x+ 66 



28x2 -63x+ 42 
Divide by 7; 4x«-9x + 6)12x3-23x»+9x+6(3.? l-l 
Hence 4x2-9x + 6 is the H. C. F. 

4x«--12ax-f9a« (2x-3a)(2x~3a) 

'' 8x»-27a3 '"(2x-3a)(4x2 + 6aa; + 9a«)* 

28. 6a?-23x«+16a;-3)6x5-l7x2+llx-2(l 

6x3-23x2 + 16x-3 



6x2- 525+1 
6x»-6x+l)6x»-23x> + 16x-3(x-3 
Hence 6x2- 5x+ 1 is the H. q. F. 

29. x»-6aj«+llx-6)x»-2x2- ^ +2(1 

x8-6x2+llx-6 



4x2-12x + 8 
Divide by 4; ««-3x+2)x3-6x2+llx-6(«-3 
Hence a^- 3x+ 2 is the H. 0. F. 

3a m'+m*+iii-3)m8 + 3m*+5m+3(l 

m'+ m2+ m-3 



2m2+4m+6 
Divide by 2; m*+2m+3)m3 + m2+m-3(wi-l 
Hence m2 + 2m + 3 is the H. G. F. 

x^ + 5g*-x2-6x a?*(x + 5)-x(x+5) (x + 5)(x'--l)a ? a^+Sx 
^'' «* + 3x3-»-3 "ar»(x+3)-(x + 3) '°(x+3)(ar»-l) " «+3 
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• ((i + 6 + c)(a-6-c) _ o-6-c 
((i+6+c)(a + 6-c)'~a + 6-c' 

33. Multiply the numerator by 3 ; 

»a« + 3a6-2i2)45a«+ 3a6- 662(6 

45a*+15a6-106* 

-12a6+ 46« 
Divide by -46; 3a-6)9(i2+3a6-26*(3a+26 
Hence 3a-6 is the H. C. F. 

34. aB^-7x+10 = (x-6)(a-2) 

X- 6 is clearly not a fsMitor of the denomiziator ; 

a;-2)2x"-x-6(2a5+3 
Hence a;-2 is the H. C. F. 

35. a;?+3aj^+4aj+12)a:3+4ip2+4a.+3(l 

a? + 3a^+4a;+12 

Diyide by x-3 ; a;+3)a'+3a;^+4a;+ 12(a^+4 
Hence a;+3 is the H. 0. F. 

36. 2a^-«-l)2iK*-2x«-4x+4)aj 

- aB^-3a;+4 
Change signs; a*+3a;-4«(x+4)(x-l) 
Divide by x+4; x-l)2x'-«-l(2a^+2a;+l 
Hence x- 1 is the H. C. F. 

37. 3a^-4x-15)3a5-6x*-45x+108(» 

3x8-4b«-15x 

-2x«-30a;+108 
Divide by -2; a*+15x-54 = (x+18)(«-3) 
Divide by«+18; a;-3)3x*-4x-16(3a;+6 
Hence x-S is the H. G. F. 
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38. 3x3 + a:a_5x + 21)6jfc3 + 29x2 + 26a;-21(a 

6x3+ 2x2-i0a; + 42 



27a;2 + 36a;-63 
Divide by 9; Zs^-^r^-TjZx^-^ a*-5x+21(x-l 

3a3 + 4x2-7x 



-3a^ + 2a; + 21 
-3a;*-4a;+ 7 

6x + 14 
Divide by 2; 3a;+7)3a?+4a;-7(a;-l 
Hence 3a; + 7 is the H. C. F. 

39. 4a5-3»*-8a-l)4a;*-4jB8_i6a.2_4a;+4(a. 

4x*-3a3_ 8a;2_a. 



- a3_ 8x*-3a; + 4 
Change signs ; a:?+8iB*+3x-4)4x8- 3aB^- Ssc- 1(4 

4xS + 32x" + 12a;-16 ' 

-35358 -20a; + 15 
Divide by -5; 7a;* + 4a;- 3 = (7a; -3) (a; +1) 
Divide by 7a;-3; a;+l)a;' + 8a;2+3a.«4(a52^7jg_4 

Hence a; + 1 is the H. 0. F. 

40. a»-7a2 + 16a-12)3a»-14a3+16a(3 

3a3-21a2 + 48a-36 



7a«-32a + 36 
7a*-32a + 36)7aS-49a* + 112a-84(a 
7a3-32a2+ 36a 



-17a2+ 76a-84 

7 

-119a2+632a-688(-17 
-119a2 + 544a -612 

-12a + 24 
Hence we find a - 2 to be the H. C. F. 
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XLII. 



Q^-^-d) a^-ab a(a + 6)a(a-6) 



2. 



a;^+4a; 4ag-12g ^ ag(a; + 4)4a;(a;-3) ^ 
a^-3a;^3a;2 + l2»"'a;(x-3)3a;(a; + 4) 



a^ + 3a; + 2 g»-7x+12 ^ (a;+2)(x+l)(a;-3)(g-4) ^ 
^* iB2_5a. + 6^^ a^j + a; (x-2)(a;-3)a;(a;+l) 

gg + x-2 g^-13x + 42 _ (x + 2)(x-l)(x-7)(x-6) ^ 
"^ x2-7x ^ x2 + 2x x(x-7)ii(x + 2) ^^ 

a^--llg + 30 xg-3x _ (x-6)(x-5)x(x-3) _ 
^' x^-ex-^-d ^x2_5a; (a;-3)(x-3)x(x-5)""®^^' 

, xg-4 x^-25 ^ (x + 2)(x-2)(x + 5)(x-5) ^ 
' x^ + bx^9^ + 2x x(x + 5)x(x + 2) ®^ 

((i-3)(g-l) (a~5)(a-4) a(a-7) ^ 
^* (a-4)(a-l)^(a-7)(a-3)^a(a-5) ' 

o (6-6) (6-1) (6 + 4) (6 + 6) 6g(6-8) _, 
(6 + 4)(6-l)''(6-8)(6-6)'' 6(6 + 6) "'^^ 

(g + y)(x-y) ^^ y(x-2y) ^^ xiz-y) ^ y 
(x-y)(x-2y)' x(x + 2/) {x-y){x-y) x-y 

(g + 6 + c)((i + 6 - c) (c + a-6)(c-o + 6) c-o + 6 
(a + 6-c)(a-6 + c) (c + a + 6)(c-a-6) c-a-6* 

(x-m+n)(x-m- n) (x + n - m)(x -yi + m) _ x-m + n 
(x- n+m)(x- n-m) (x + m- n)(x-m+ w)~x + m-n* 

(a + 6 + c + d)(a + 6-c-(Q (a-b + d -c )(a-b-d + c) 
(fl + c + b + d){a + c-b-d) (a-c + d-b){a-c-d + b)~ 

(x'-2xy + y^-g^ ^ x + y- g ^ (x-y + g)(x-y-g)(x + y-g) ^ ^^ 
(a^+2xy+y^-«2 x-y + » (x + 2/ + «)(x + 2/-g)(x-y+s) 



XLIII. 

2a 6e_ lOac 15y 7g 3 

x^36"36x' 14g'^5y2""2y' 

8a?*y 30a6^_8£y 4a _1 4^ 

^* 15a63^ 2x» "■ 6 ' "^ »ix'^3a6~36nx' 
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^' ^(p-1)'' 2i> " 


3 

: • 

4 




>: - 5x 5x 
6. Ix — = — . 

4a 4a 


^ 5x 1 6x 
7- 7 '^2 =14- 






8 ^ :.^-^=^ ^ 

(x-l)(x-2) 1 a;-2' 


o 


1 




x-15 1 

V . ■ 


9-(x- 


-15)(x- 


-2) 


" 1 x-2 



XLV. 

1. a^=sxxx; ttx + (x^ = x(a + xj ; .*. L. C. M. is xxx(a+a5). 

2. x2-l = (x+l)(x-l); x*-x = x(x-l); /. L. C. M. is (x+l)(x-l)a. 

3. a^-h''=:{a + b)(a-b); a^ + db = a(a + b) ; ,\ L.C. M. is (a + 6)(a-6)a. 

4. 4x2- X = (2x- l)(2x + 1) ; /. L. C. M. is 4x2- j, 

5. a^ + ¥=^{a + h){a^-<ib + h^; /. L.C.M. is a^ + js, 

6. x2-l = (x+l)(x-l); .-. L.C.M. isx2-l. 

7. x3-l = (x-l)(x2 + x + l); .-. L.C.M. is(x + l)(a?-l). 

8. x3 + l = (x+l)(x2-x + l); .-. L.C.M. i8(xa+l)(x3+l). 

9. x2«i = (a;+i)(a;-l); x3-l«(x-l)(x2 + x+l); 

.-. L.C. M. is (x + l)(x-l)(x2 + x + l). 

10. x*-l = (x2+l)(x2-l); .-. L.C.M. isx*-l. 

11. x2-x = x(x-l); x3-l = (x-l)(x2 + x + l); x'+l = (x+l)(a(?-a5 + l) ; 

/. L.O. M. isx(x-l)(x2 + x + l)(x + l)(x2-x + l), etc. 

12. x2-l = (x + l)(x-l); x2-x = x(x-l); x3-l = (x-l)(x^+a; + l) ; 

.'. L.C. M. is (x + l)(x-l)x(x2 + x+l), etc. 

15. 4a2-l = (2a + l)(2a-l); 8a3 + l = (2a + l)(4a2-2a+l); 
.-. L. 0. M. is (2a+l)(2a-l)(4a2-2a + l), etc 
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14. 2flc*+2{cy = 2a!(a; + y); /. L. C. M. i8 2x* + 2a^. 

15. (i«-6«=(a+6)((i-6); .-. L. CM. is (a + 6)(a+6)(a-6). 

16. a2-6«=(a + 6)(a-6); /. L. C. M. isa«-6«. 

17. 2(l-aj*) = 2(l + a;)(l-a;); .-. L. C. M. is 4(l + a;)(l -«). 

18. a»-l = (a;-l)(x2+a; + l); /. L. CM. is ar^-l. 

19. L. CM. is (a-6)(a-c)(6-<r). . 

20. L.CM. is (a;+l)(a; + 2)(a; + 3). 

21. a^-y*=(a;+t/)(a;-y); 

.•. L. C M. is (x+y) (a-y) (jc+y) (ac-y). 

22. a«-l=(a + l)(a-l) ; .'. L. C M. is (a + 3)(a+l) (a-1). 

23. a;(sc^-y^=a;(x + y) (x-y) ; .*. L. C M. is ^{x-y) (x + y). 

24. L. CM. is (x + l)(x + 3)(x + 2)(x + 4). 

25. a5"-y«=«(x + y)(x-y) ; 12(x3 + y3)==i2(x + y)(x2-xy + y«) ; 

.'. L. C M. is 12(x + y) (x-y) (x-y) (x*-xy + y^. 

26. 6(x2 + xy)=6x(x+y); 8(xy-y^=8y(x-y) ; 
10(xa-y2) = 10(x + y)(x-y); 

.'. L. C M. is 120xy(x+y) (x-y). 

XLVL 

1. a^+6x + ^=(x + 2)(x+3) 
a?+6x+8=(x + 2) (x+4). 

2. a2_a-20=(a-6)(a + 4) 
a^ + a- 12=(a-3)(a + 4). 

3. x^ + 3x + 2=(x + l)(x + 2) 
a2 + 4x + 3=(x + l)(x + 3). 
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4. »2+iia; + 3o=(x + 5)(x + 6) 
a;2+12x + 35=(x + 5)(a5 + 7). 

5. «2- 9x-22=(a;-ll)(a; + 2) 
a*-13a; + 22=(a;-ll)(a;-2). 

6. 2a^+3x+l=(2a; + l)(a;+l) 
a;2- a; - 2=(a;-2) (x+1). 

7. sc^ + a;^ + {»y + y2=(sc^ + y)(a; + y) 
a:!*-^=(a;2 + 2/2) (jc + y) (sc-y). 

8. »2_8a;+15=(a;-3)(a;-5) 
{B2 + 2a;-15=(a;-3)(a; + 5). 

9. 21x2-26a; + 8)21jc3-i2x2-63a; + 36(x 

21x3- 26x2 + 8x 



14x2-71x + 36 
3 

42x2-213x+108(2 
42x«-62x + 16 

-161X + 92 
Divide by - 23 ; 7x-4)21x8-26x + 8(3x-2 
.-. L. 0. M. is (3x-2) (7x3-4x*-21x + 12) 
or(3x-2)(7x-4)(x2-3). 

10. x^ + x*y+a53^+y3=(a:2 + y2)(a5+y) 
x3-x*y + a:y2_^_-(jg2 + 2/^ (a-y). 

11. a3-2a26-a52 + 263)a3 + 2a26-a5«-26»(l 

(i3-2a26-a62 + 263 



4a26 - 4^3 

Divide by 46; a2-62)a3_2a26-a62+26'(a-26 
.-. L. 0. M. is (a-26) (a3 + 2a26-a&2-263) 
or(a-26)(a«-6«)(a + 26). 
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XLVIL 

1. a5'-3a; + 2 = (x-l) (a;-2) 
a^-4x + 3 = (a;-l)(x-3) 
«2-5a; + 4 = (a;--l)(x-4), 

2. a^ + 6a; + 4 = (a5+l)(x + 4) 
a;* + 4a; + 3 = (x + l)(a5 + 3) 
flc*+7a;+12 = (a; + 3)(a;+4). 

3. a:^- 9a; + 20 = (a;-4)(a;-6) 
«2-12x+35=:(a;-7)(a;-5) 
xa-llx + 28 = (x-4)(x-7). 



4. 6x«-x-2)42xa-34x+ 4(7 
42x*- 7x-14 



-27X+18 
Diyideby -9; 3x-2)6x2-«-2(2x+l. 
Hence L. 0. M. of first two expressions is 

(2x+l)(21x8-17x + 2), or 42x3 - IBx* - 13x + 2. 
We have now to find the L. 0. M. of this and 14x2 + 5x - 1. 
14x* + 6x- 1)42x3- 13x2- 13x + 2(3x-2 
42x3 + 15x2- 3x 



-28x2-10x + 2 
-28x2-10x + 2 

.-. L.C. M. is (3x-2)(14x2+5x-l), eta 

5. x2-l = (x + l)(x-l) 

x2 + 2x-3 = (x + 3)(x-I) 
6x2-x-2 = (3x-2)(2x + I). 

6. x?-27 = (x-3)(x2 + 3x+9) 
x2-15x + 36 = (x-3)(x-12) 

x3-3x2-2x + 6 = x2(x-3)-2(x-3) = (x^-2)(x-3). 
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XLVIII. 

1. L. 0. D. 20 ; new numerators 15a;, 16as. 

2. L. 0. D. 18 ; new numerators 9x-21, 4fl5-9. 

3. L. 0. D. lOx* ; new numerators 4a5-8y, Sa?- 8ay. 

4. L. CD. 10a* ; new numerators 20a + 256, 6a*- 8a6. 

5. L. 0. D. 60a*c ; new numerators 48a'- 60ac, 15a- lOc 

6. L. 0. D. a^6*; new numerators a6-6*, rt*-a'6. 

7. L. 0. D. 1 - ac* ; new numerators 3 - 3x, 3 + 3x. 

8. L. C. D. 1 - ^ ; new numerators 2 + 2^/*, 2 - 22/*. 

9. L. 0. D. 1 - IB* ; new numerators 5 + 5«, 6. 

10. L. C. D. c(6 + a;) ; new numerators a6 +005, 6, 

11. L. 0. D. {pL-}i)^-^{^-c)\ new numerators a -c^ 6- & 

12. L, C. D. ohc (a - 6) (a - c) (6 - c) ; new numerators 6c - c*, 06 - 6*. 

XLIX. 

12a;+21 3a;-4 ^ 15a; + 17 
'* 15 "^ 15 " 15 * 

36a -486 56a -286 + 28c 91a- 28c _ 71a- 206 - 66c 
^' 84 " 84 "*" 84 "" 84 

24a;- 18y 9x + 21y 10a-4y 9a + 2y 32a; + 9y 
3- 42 "^ 42 42 "*" 42 "" 42 ' 

30a; -20y 25a; -35y 16a;* + 4a;y 16a;* + 55a; + 4a;y-55y 
^ 50x "^ 50sc "*" 50a; ^ 50a; 

16a;*- 28y* 6g*-16a;y 5g*-2a;*y 27a;*-2a;*y-16a;y-28y* 
^* 12a;* "^ 12a;2 "*" 12a;* "" 12x* 
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, 180a2 + 2256» 54aft + 366' 706«-20a5^ ISOa' + 54aft + 331&» - 20ay 
906* "■*" 906* "*" 906« "* 906* 

80g^ + 100a* 36g*-84a; 45 ^ 80g^ + 64c'-l-84a; + 45 

8 70fl^j-28d6 84c^-636c 18a6-2l6c 70g* +46^6 + 426c -84c* 
42ac ' " 42ac 42ac " 42ac ' ® 

2ac + 5c* , 4a*c-3 ac* 5ac-2 c' 4a*c - 3ac* - 3ac + 7c* . 
^ a*c* "*" a*c* i^~ " S¥ ' 

3x*y*-4agy 5a*y* + 7g' 6x*y*-lly* ^ lly*-8gV-4gy-7g* 

o6c»-6*c* 4a*6c-5a6*c 3a* - 7a»6 3a*-7a»6+4a*6c-5a6*c+a6c*-6«c ^. 
"• a36V ■*" a36*c* "*" a86*? *" fl^¥ 



I. 



L. 

a;+5-fa;-6 2x~l 



a;-3-(a;-7) 4 

^- (x-7)(a;-3)"(x-7)(a;-3)' 

l-g + l+a; _ 2 

^ (l + x)(l-a;) (l + a;)(l-x)' 

a;^+2a^-f i/*-(ac*-2agy-fy' ) 4agy 

^' (l + a;)(l-a;)"'(i + icKl-a;)''(l+a)(l-x)^l+i 



^ a(c -Kfa ) — ( ( M? - 6c) g_ o c + bex _a + 



6x 



c(c + da;) c(c + da) c + dac 

g*-acy-f a?+agy 2ae * 

(« + y) (» - y)" ** (a + y) (a - y) * 
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8 ^ -y + 3c^ 2a;-y 
2(a; + o)-f 3g_ 2ag-f 5a 



a-jc + a + o; 2a 

lo. 



2a(a+a5)(a-a;) 2a(a + a;)(a-») (a + a;)(a-a5) 



LI. 



l-g + l+g 2a 2-f 2a _2( l+a) _ 2 
^' l-a2 "^l-a^-i-a^ i-a^ ""l-a* 

l+a;-(l-a;) 2a; _ 2a; 2a ^ 2g + 2a^ + 2a;-2a;^ ^ 4a; 

x + a^-a^ X X X x + 7^ + x-'a^ _ 2g 

a+6~(a--6 ) 2& _ 26 26 _ 2aa6 + 26^ - (2a26 - 25») 

"^^ a2-62 a2 + 52— ^np ^2 + 63" a*-6* 

463 463 _ 4a^63 4.457_(4fl^4^3^4^7) _ 357 
a*-6* a* + 6*"" a8-68 a8-6»* 

a^ + xy + y^ x^ _ ix^ + xy + y^ x a^ + xy + y^+xy 

y{x+y) xipn+y)" y{x+y) x+y'^ y{^+y) 

^(a; + y)2^x+^y^ 
y{x + y) y 

(a; + 4)(a;-3) ■*'a; + 7~(a; + 4)(a;-3) a; + 7 

23i?-26x+Ux^-'l75 + {x + b){x^ + x-l2 ) 
"" (x + 4)(a;-3)(a; + 7) 

2a;5-25x + 14a;2-i75 + a;3 + 6a4_7a..60 



(a; + 4)(a;-3)(x + 7) 



,etc 
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ag^-4a; + 3 + a:^~4x + 4 x-Z _ 2a;^-8a; + 7 ag-3 
'' (a;-2)(a;-3) a;-4'"(a;-2)(x-3)'*'a;-4 

2x8-16g^ + 393g~28 + (a;-3)(gg~5a; + 6) 

. ^ (a;-2)(x-3)(a;-4) 

2x3-16a;2 + 39a._28 + jc3-8x2 + 21a;-18 . 
(x-2)(a;-3)(a;-4) ' 



g 3x-3a + 4a 5a^ _ (3g + a)(x-a)-5a' _ 3g^-2aa;-a'-5a' 
(a;-a)2 (x-a)^"' (x-a)^ "" (x-a)^ 

3x^-2ax-6a' 
"* (x-a)3 • 

x + 2-(x-l) 3 ^ 3 3 

^' '(x-i)(x + 2) (x + l)(x + 2) (x-l)(x + 2) (x+l)(x + 2) 

3x + 3- (3x-3) ^ 6 

"'(x-l)(x+T)(a; + 2)""(x-l)(x + l)(x+2)' 

x + 3 3 X 

'°* (x + l)(x + 2)(x + 3)~(x + l)(x + 2)(x + 3)'"(x + l)(x + 2)(x + 3)* 

x^ x^ + x x^-x 3x2 
II. -o — T + --3 — r + -o — ^=^ 



12, 



0^-1 x^-l x^-l x^-1 



(a + c)(a+d)((i+e) (a + c)(a+flO(a+e) (a + c)(a+d)(a+e) 



( a~6)((i-f 5) + (6-c)(6 + c) + (c-a)(c + a) 
^^* (6 + c)(c + a)(a + 6) 

^ a'-^g + ft^-c^ + cg-gg ^ 
"* (6^+c)(c + a)(a+6) 

(a;~o)«+(x-5)2-(a-6)2 ^ x2-2ax + a2 + x»-26x + 62-a»+2a5-6« 
^ (x-a)(x-6) (x-a)(x-6) 

2( x2 - ox - 6x + a &) _ g 
x*-ax-6x + a6 "" 
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y(x + y) yipt^-y^ y{x+y) y(a^-y^ 

y(x^-y^ x+y' 

g (a+ 6)(a-6) + (6 + c)( 6-c) + (c+a)(c~a ) 
(& - c) (c - a) (a - h) 

(6-c)(c-a)(a-6) 

a;3_y3 a^^y^ x^-y^' 

26 ->2<? + 2a-26 2 (2a-2c)(c-o) + 2(a-6)(5-c) 
• (a-6)(6-c) "^c-a"" ((i-6)(6-c)(c-a) ' 

(2a-2<;)(c-o) + 2(a-5)(6-c) ^ (a-6)«+(5--c)«+(c-o)« 
(a-6)(6-c)(c--a) (a-6)(6-c)(c-a) 

(2oc-2o«-2<}«+2ac+2a5-25«-2oc+2lw)+(a»-2o6+6«+5«-26e+ilB+^-Joc+a«> 
~ (o-6)(5-c)(c-a) ■ 

= 0. 
^9* ~~6(a+6) "^feCa^-ta)"" 6(aa-6a) 



(n + 3)~l-(n + 2) _ 
^°- (» + l)(» + 2)(» + 3) ''• 

(a«~6c)(6-f(;) + ffl-a<;)(a+c) + (c«-o6)(a+6) 
^'- ((i+6)(a+c)(6 + c) 

** (a+6)(a+c)(6 + c) 

-0. 
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LIL 

• x-y y-a aj-y aj-y a-y 
(3 + 2a;)(2+a;) (2-3a;)(2-g) g^-lg a; 

6 + 7g + 2a'-(4-8a; + 3a^ + g^-16g ^ 2-g ^ 1 
^ 4^^^^i? 4-352 2 + x 

^ oTT"*-! a^-l"" a^-1 ac^-l* 

. ^ 1 , 4 _ y-l-3(y + l) -4 

4- 6(y + l)'"2(y-l)"^3(l-y2) 6(y2-l) '*"3(y2-l) 

y-l-3y-3-8 ^ -2y-1 2 2y + 12 ^ y + 6 
"• 6(y2-l) W-1) ""ea-y^) 3(1- ' 

5 1 +- -2 1 



6. 



(m-2)(m-3) (m-l)(m-3) (w-l)(m-2) 

m-l- 2(m-2) + m-3_^ 
"" (m-l)"(m-2)(m-3) "' 

1 -1 _ a;+a-(g+6) 

(a-&)(x+6) (a-6)(x+a) (a-6)(a;+a)(x + 6) 

^ a-5 ^ 1 

""(a-6)(aj+a)(a + &) (a;+a)(x + 6)' 

_a«+6^ 2a62 2o«6 

'• (a+'6)(a-6) (a-6)(a« + a6 + 62) + (a + 6)(a2-a6 + ^ 

(ag+62) (a2 + a5 + 62)-2a&V + 6) 2<i26 

"* (a + 6)"(a-6)(a2+a6 + 6^ "^ (a + 6) (a^ - 06 + 62) 

a|+fl^+ a^6 + 0^3 + a262 4. ^4 _ 2 ^252-206 3 2a26 

"° (a + 6)(a-6)(a2 + a6 + 62) ■*"(a+6)(a2-a6 + 62) 

a* + aSft - a63 + 6* ___2a^6____ 
" (i+6)"(a3-63) +(a+6)(a2.aj + j2) 
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8. 



-1 ^ 1^ l-a;-("l-a) 



4(l + x)"4(l"aj)"^2(l + x2) 4(l-a2) 



f 






"'4(l-x2)-»"2(i+a;2) 2(l"aj^"*"2(l+a?0 2(l-«*) 
2 ^ 1 

2(1 -JB*) r=^' 

^' (a5-y)(2/-«) (aj-y)(«-«) (aj-»)(y-») 

2(a;-y) 



2 



lO. 



{x-y){y-z){x-z) ""(»-y)(y-«)(a;-»)"'(«-»)(y-«) 
1-1.1 



a(a-6)(a-c) 6(a-6)(6-c) c(a-c)(6-c) 

6c(6-c)+a<;(-a + c) + a5(a-6) 
"^ a5c(a - 6) (a - c) (6 - c) 



LIIL 

1 1 ^ a;+7 + g+4 

'• (a+4)(a; + 6)"^(a+7)(a;+5) (a + 4)(a+6)(a;+7) 

2X + 11 



(x+4)(a; + 6)(x + 7) 



1 1 g-9+ae-7 

^' (x-7)(a;-6)'*"(a;-9)(x-6)"(«-7)(aj-6)(«-9) 

2(a;-8) 
"(a;-6)(a;-7)(«-9)* 
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1 1 g~13 + a;>4 

^ («+ll)(aj-4)"^(»+U)(a;-13)'"(«-4)(»+ll)(«-13) 

2a- 17 



(a;-4)(x+ll)(a;-13) 



^ (x + l)(a;+2)"^(x + l)(x + 3) (x + 2)(x + 3) 

a;-f3 + 2a;(a;-f2) + x + l 2g' + 6a; + 4 

" (a; + l)(a; + 2)(x + 3) "(x + l)(« + 2)(» + 3) 

^ 2(x» + 3x + 2) ^ 2 
"■(x* + 3a; + 2)(x+3)"'x+3' 

m'+mn+2mn 2mn ^ (m^ + 3mn) (m + n) - 2fiin' 
^* n(m+n) (m +»)*"" n(m+n)' 

m^ + 3m^ + m^ + 3mn^— 2mn^ in? + 4m^-finti' 

^ (l+x)(l-x+x^ + (l"x)(l-fg-fae^ 2 

^ (l+x+s^(l-x+x2) "l+x^+aJ* 

l+g?-fl-xg 2 



^ 5 + 5x-6 + 6x^ 7x -7x llx-l + 7x, 7aB 
7 • — iTTi 5R — + 0/1 . — 5v "~ ^rr; sv ™* — ^tt; sv — ^^ + 



3(l-x2) ^3(i+a:2) 3(i-x2) 3(l-x2) ^3(i+aJ) 

(18x-l)(l+ae^ + 7g(l-g^ 18x+18xg-l-g^+7g"7x» 
" 3(1 -X*) " 3(1 -X*) 

llx»-x^+25x-l 

" 3(1 -X*) 



g (3-x) + 2(x-l ) 1 1 

• 8(x-l)(3-x) 8(x-6) (l-x)(x-3)(x-6) 



(x + 1) (x-5) + (x-l)(3-x) 



8(x-l)(3-x)(g-6) ^(x-l)(3-x)(x-5^ 
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^ 8(a;-l)(3-aj)(x-5) "" 
(l-g + a^-g^(l+g)+ac* ^ l-ac*+ag* _ 1 



LIV. 

1. Multiply by 2; a; = 16. 

2. Multiply by 4 ; 3x = 36, aj = 12. 

3. Multiply by 15 ; 6x + 3a; = 120; 8a; = 120, « = 16. 

4. Multiply by 28 ; 7a;-4fl; = 84; 3x = 84,» = 2a 

5. -f=-28;f = 28, |- = 7,x = 63. 

6. Multiply by 16 ; lOx = 528 - 12aj ; 22aj = 628; 05 = 24. 

7. Multiply by 12 ; 8a; + 48 = 7a; + 108 ; a; = 60. 

8. ^+6 = y ; 10a; + 90 = 12a;; a; = 45. 

9. ??+3 = ^; 9a; + 36 = 10a;; a; = 36. 
4 6 

10. ^=??-3; 35a; = 36a; -120; a; = 120. 

11. ^+11=82; 20a; + 21a; = 82x36; a;=72. 

12. -?1+-|.=28; 4x + 3a; = 28x24; a; = 96. 

13. ^-^=-8; 6a;-6a;=-64; a;=64 

14. 9a; + 360-10a; = 348; -a:=-12; »-12. 

15. 3a;-44=2a;-16; a; = 2a 
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16. ftc + 4a; + 3a; = 13; 13a; = 13; a; = l. 

17. Multiply by 70; 14a; + 28 + 10x-10 = 35x-70; -lla;--88; 

18. Multiply by 12 ; 6a; + 4a; = 117 -3a;; 13a; = 117; ac-O. 

19. Multiply by 140 ;35a; + 316+40x = 84fl;- 168 + 420 ;-9a; = -63; 

a; = 7.. 

20. Multiply by 105 ; 357 - 63x = 1015 - 385a; + 140a; + 70 ; 

182x = 728; x = 4. 

21. Multiply by 7; 2a;- 10=0; 2a;=10; a; = 5. 

22. Multiply by 329 ; 141a; + 188 + 28a; -357 = 0; 169x = 169; 

a; = l. 

23. Multiply by a;; 3 -3a5 = 1-05 ; -2a;=-2;x — 1. 

24. Multiply by a; ; 12 + a;-5» = 6; -4x=-6; a; = }. 

25. Multiply by 20 ; 5a; + 2a; + a; = 800; 8a; = 800; a; =100. 

26. Multiply by 8; 18a; + 12 - 4x = 29a; - 348 ; -15x=-360; 

a; = 24. 

27. Multiply by 100a; ; 275a; - 300 = 100 - 325a; ; 600a; = 400 ; « = J. 

28. Multiply by 90; 225 + 540 - 30a; = 100a; +30 + 27 -18a; + 36; 

-112a;=-672; a; = 6. 

29. Multiply by 12;4x + 3a;-10a;-144 = 20a;-696; -23x=-652; 

a; = 24. 

3a Multiply by 60 ; 42a; + 12-720-45a; = 36«+156-256»; 
216a;»864; a;-4. 
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t 

LV. 

1. Multiply by2; 10a5-x-2 — 142 ; 9a;=«144; x = lC 

2. Multiply by 3; 3x-3 + » = 17; 4fl; = 20; a; = 6. 

3. Multiply by 4 ; 6-2a; + 8=»4a;-12a; + 16 ; 6a; = 3 ; x^\. 

4. Multiply by4; 10a;-6x = 9-6 + 2a;; 3x = 3; ««1. 

5. Multiply by 30; 60a; - 25a; + 20 - 210 - 6 + 12a; ; 23a5=-184; 

a;»8. 

6. Multiply by 36 ; 18a;+36 = 56-27-45x; 63a;--7; a;--J. 

7. Multiply by 48 ; 30a; + 18-48 + 64fl;+24a; = 744-72+40aB; 

7805 = 702; a; = 9. 

8. Multiply by 385 ; 55a; + 275 - 77« + 154 = 35a; + 315 ; 

-57a;=»-114; a; = 2. 

9. Multiply by 105 ; 35a; + 35 - 15a; + 60 = 21a; + 84 ; -oc— -11; 

a;=ll. 

10. Multiply by 24 ; 24a;-72-3x-6 = 8a;; 13x«78 ; a;=s6. 

11. Multiply by 84 ; 12a; +60 = 21a; + 42 -28a; + 56; 19a; = 38 ; as ■- 2. 

12. Multiply by33; lla;-3a;+3=33a;-297; -25«=-300;a;«12. 

13. Multiply by 70; 14fl;+28 = 35a;-70-10a; + 10; -ll»--88; 

a;«8. 

14. Multiply by 140 ; 35» + 315-84a;+168 = 420-40a5j 

-9a;=-63; «— 7. 

15. Multiply by 78 ; 39x + 39-26a;+78-6x + 180 ; 7«-63; «— 9. 

16. Multiply by 35; 10a; -7a; -21* 105a;- 735 ; -102a;--714; 

« — 7. 
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17. Multiply by 154 ; 44a; + 164-126x + 112i^77«-847 ; 

-169b;«-1113; a; = 7. 

18. Multiply by 672 ; lOOlx - 4433 - 176 -330x-182x- 208; 

489a;»4401; a;»9. 

19. Multiply by 273 ; 728x-1365-42da; + 39 = 147x + 42; 

152a;«1368; a;»9. 

2a Multiply by 66 ; 49a5 + 63-24fl5-8 = 126aj-182-996 + 36aj; 
- 137a; =- 1233 ; x = 9. 

21. Multiply by 280 ; 28a; + 2800a; « 14006 + 66x + 7»- 400 + 40x + 
26250; 2585x»25850; a;»10. 



LVL 

1. (a4-6)«-c;« = ^. 

2. 65x-ex«3e-2a; (56-c)x»3e~2a, eta 

3. aa+/B«a*6-&c + d; (a+/)x=a*6-&c+(i, eta 

4. ox - 5a; = 6c -dm; (a-5)xs=6c-(imj eta 

5. -a%6-ax = — a^ft— o&c; ax + x = a6 + 6c; (a+l)xs=6(a+c), eta 

6. 3aaB-12c(Zx = a&c + 6&c(2; (3a-12(2)x»a6 + 66({, eta 

7. 3adb-]h5+adb5«-jfc'-3ik-jfc' + 3a6i; 

3ac«-x+acK«-*-3-i+3a6; (4ac-l)x — 3a6-2i-3; 
^ 3a6-2Jk-3 

4€kJ-l 

8. o&flB-cwia + ac^ssoc^+a&c-mc; 

ato-f?ix + a€X"-ac+a&-m; x=!l. 
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9. (a + 6)2-a2=a6+(6-a)a;-a;2_^.a.«(a + &I'. 

6 — a 

10. a^-a* = 2a^+2aa;-ic*: -2aa;=a2: »=-— . 

2 

11. a* + 2a2a; + a^==aj2 + 4a2 + a*; 2a2a; = 4a2; 05 = 2. 

12. a*-a;^ = a* + 2aa;-»^; -2aa; = 0; x = 0. 

13. oo; - & + oc =05 + oc : (ia;-a; = 6: » = • 

14. 2aaJ-3a + 6a; = l ; 2aa; + 6a; = 3a + l : a; = ?5^. 

2a + 6 

15. 18a-4aa; + 26 = 3x; 3a; + 4aa;=18a+26 ; g= ^^"^^ . 

' 4a+3 

16. aa!*-6x-l = aa!*-a; -6a; = l-a;x=?l^. 

17. tw^+twa^ = mpga;2 + ma:?; mp% = mp2x2; |> = gx; «=^. 

18. da;-a6d = ac-ada;; dx + adx^aM+ac; aj= — ^ . 

oa + a 

19. ic*-o-(ia;+Jc' = 2x2-a5 ; -acc=a-a6; aj = 6-l 

20. 36a5 - oftc + ex* = 46x - oftc ; (02 = 635; «= — . 

e 

21. a^b + ahi-¥ + bx-=bhi-h^-a% + ahi; 6x-62a;= -2«'& ; 

22. 6ax-46-3ax+3a = 6aaj-46; -3aaj = — 3a; sc-al. 

23. a6m*-&%-o»M5+6a; = ; (6-am)a5=6m(6-am) ; 95 = 6^^ 

24. 2a?6*-6^ + 3a86c = 3a*ca;(a+6) -a6*+2a2Wc; 

- 6^ - 3a8cx - 3a26ca; - 2a263a. = - 3a86c - 2a56* - oM ; 

_ 3fl^6£+2flWjfa&* 
* " S^+3^T3fl?i5c + 2^ ' 
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26. a/S^'\'aa?^<u;d!L'^Qa?\x^ — • 

' c 

27. a6=(6c+^a; + l: aj=^p^. 

oc + a 

28. 3ac+csB=3a^ + (ia;+am-7na;; csb - oo; + mo; « am - 3ac + 3a^ ; 

^ am - 3ac + 3a' 
c-a + m 

29. a6 + aaj+6x+a*-a6-acs=?^+jc' : aa; + 6a; = ac + ?^ : 

(a + jjB =ss ^ — 7 — '— ! a; = -=- • 

3a o'ce-a*(ix-2a&(ix-62(ia;-a6(ix = a*rfe-3a6(to; 

-a'dx-t^dx^a^de-a^ce; a; = i5^^^^. 

(a^ + o^jd 



LVIL 

1. (3a; + 7)(4x + 3) - (3aj + 5) (4a; + 6) ; 

12x2 + 37x + 21 = 12{b2 + 35^; + 25 , 2a;=4 ; a;=2. 

2. (aJ+6)(2a;-6)=aj(2a; + 5);2x2 + 7a;-30=2*2 + 5a.;2a;=30;a;»16. 

3. (2a; + 7)(2a;-l)«(4i;-l)(a; + 2); 4jb2 + i2a;-7 = 4a^ + 7x-2; 

5x SB 5 ; OS » 1. 

4. (5»-l)(2a;-3) = (6a;-3)(2aj + 3); 10{B>-17« + 3 = 10x2 + 9a;-9; 

-26aj=-12; a^jo- 

5. 4x-3 + 2(3a;-2) = 0; 4x-3 + 6flc-4 — 0; 10a; = 7; ««^- 
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6. 2(1 -235) -6(1- 5a;) = 0; 2-4a;-6+25x = 0; 21«-3; »-y. 

^ a; + l+a;-l 3 ^ ^ 3 

7. ^ ^^3y;2x = 3;a;=2-. 

g 7g-29 _ 8a; + 19 4a; + 3 ^ 7a;-29 ^8a; + 19-8a;-6 . 
5X-12"' 18 9 '6x-12"" 18 ' 

18(7«-29) = 13(6«-12); 126a! -622= 66a; -166; 61»-366; 

a;«6. 

9- |-f-£?' (x-2)(3«-7)=3(x«-6»); 
3a;«-13a;+14 = 3a^-15a;; 2a;=-14; a;--7. 

(3a;4-2)(g + 2) + (2a;-4)(a;-l) _ 
^°- »»+a;-2 "^' 

3a^ + 8a;+4 + 2ai2-6a;+4 = 5a;2 + 5a..io; -3x— -18;a5«a 

11. Multiply by 210 ; 35 (a; + 3) -30 (11 -a;) =84(a;-4) -10(a;-3) ; 

35x + 105-330 + 30x = 84a;-336-10a; + 30; -9x= -81; 
a;B9. 

12. (a; + l)(2a; + 2)=2(x-3)(a; + 6); 2ai2 + 4a; + 2 = 2a;^+6»-36 ; 

-2a;= -38; a = 19. 

13. ^^^^^||^^^ = « + l;6a^+9«H2a; + l«(6x«+3a;)(«+l); 

6a;'+9a;* + 2a; + l = 6a;'+9a;'+3a; -a;«-l;a; = l. 

36 
* 6 
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96 + 36-29a; + 232=.16; -29a;=-348; «= 12. 

17. a5*-4B*+20aj-24 — a5*-4a;' + 16aj-16; 4a;=»8; a=«2. 

18. 2a!*+2a?-9x»+12=2sB* + 2a'-23a^ + 7«+12; 14fl^-7a;:«»i.- 

' 2 

19. Multiplybyl6a;;4B«-16aj=4a^-3«-^; -i3a;--~ ;a;=^ 

o 00 



-^ K /7«-4\ a; 8aj-4 ^ 



7x— 4 _ g 4g-2 
2 -2"" 2 ' 

10-7«+4 = »-4flj+2; -4flj=-12; ««3. 



LVHL 

I. ^-2 = ^ + g-l;50a;-200«26a; + 20a;-100;aj-20. 

300a;»900; x^Z. 

3- SS^m^l^-S-^ro' 125x+10x = 13000-200x+400; 

335x»13400; a;»40. 

3a; 1305ag 5a; 2296 195ag , 
^ 10"** iOOO 10" 100 1000' 

300x + 1305a; + 500a; - 22950 - 195a; ; 2300a; = 22950 : a; « ^ . 

46 

r ?5_-?-+J?-=llZ. 200a;-10a;+6a; = 11700; 
^ 10 100 1000 10 ' xv*xu» xx#w, 

195a; a 11700 ; a; » 60. 
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7- ^'^^^W 240^-1075 = 26x; 21lto«1076; a:-6. 

8. 55 + 2-~=^-ll; 50«+200-76a;=40fl5-1100; 
-66««-1300; a;«20, 

25g 2+g z2-A_5? + ^ 6g 2+g _ 1 5a; + 3 
'°' 10 7 ^ 4 "10 8 ' 2"*" 4 "2 8 ' 

20x+4 + 2.=»4-6.-3;27x«-3;.= -| 

12. ^-52:1^=1993; 8aj- 1600 + 2000a; = 199300; 

2008X = 200800 ; a«:100. 

20- 30a; 600a; 2a;-3 ^ 10a;~20 26, 
^^ 16 126 "" 9 18 9 * 

4-6g . ^ 2x-3_ 605-10 26 
— 3— +4a; g 9~'*"9'' 

12-18a; + 36a;-2aj + 3 = 6«-10 + 26; lla-O; oc-O. 

2408 1 4 10a; + 9 2412 , 2408 40a; + 36 _2412 
^"^ lOOx a ^100^ 10 "^ 10 ' lOOa;"*" 1000a; 10 ' 

24080 + 40a; + 36 «= 241200a; ; 24116 = 241160a; ;' a; - -1. 

6a; 46a;-76 12 3a;--6 x 3g-6 - x-2, 
'^•10 60 ""2 9 '2 4 ^ 3 ' . 

6»+9a;-16«72-4fl;+8; 19a; « 96 : a; =6, 



KE Y TO ELEMENTAR Y AL GEBRA. 7 7 



^' 2 10a;-20 8 1000'^"" x-2 ^^^^^'^'^ ^' *' 

-2500=552^; -26x + 60 = 35a;; 60=60a;; »=4- 
jc — 2 

15x 135ag-225 _36 9a;-18 , 3a 45x-75 _18 g--2^ 
''^^ 100 600 "20 90 '20 200 "lO 10 ' 

30»+ 45x - 76 « 360 - 20a; + 40 ; 95x = 476; « = 6. 



LIX 

1. Let X be the number ; then ^ + ^ + £. a 95 et& 

2 4 5 

2. Let » be the number ; then ^ + ^ + ^=38, etc. 

3. Let X be the number ; then — - — - =4^ etc. 

4. Let X be the number ; then iL _ ^ = s, etc. 

5. Let X be one part ; then 60 - a; is the other ; and — = "" ^ etc. 

6. Let X be one part ; then 50 - x is the other ; 

, X . 5(50 -x) .- . 
and -r+ ^ — ^ = 40, eta 
4 6 

7. Let X be the greater ; then 100 - x is the less ; und 

X 100-x ,, . 
•4 3— =11, etc. t 

8. Let X be the number ; then x - f -^ + ~ + ^5 ) = ^®> ®*^ 
91 Let X be the number ; then 33 - -^ - -^ - ~=s 0, eta 
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10. Let X be tbe number ; then 4-+4- +—=-?- + 112, etc 

4 6 6 2 

1 1. Let X be the number ; then ^ + £.+-|. + iL + 30«K2a;, eta 

12. Let a; be the greater ; then a; - 8 is the less ; and — ^» 3^ etc. 

X — 8 

13. Let X be the property in pounds ; then — ■ ss 2 - 1626, eta 

14. Let a; be the greater : then a; -504 is the less: and =7r7sl5, eta 

15. Let x be the greater ; then 6760 - x is the less ; and 
. «-(6760-a;)=-|-eta 

16. Let % be the number ; then a; + ^~ 60 ^ 65-9S^ eta 

17. Let X be the greater ; thena;-20 is the less ; and —sb ^"^ eta 

7 3 

18. Let X be the less ; then 31207 -as is the greater ; and. 

31207 -a; ,^,1335 . 

=15+ , eta 

X » ' 

19. Let a; be the age of the younger; then 27 -a; is the age of the elder; 

and =-5-, eta 

X 2' 

Air 

20. Let x be the greater; then 237 - x is the less; and 23? -x=^, eta 

6 

21. Let X be A's share ; then— is £*s share ; and a$+ =>»1800y eta 

22. Let X be one part ; then 46 -X is the other; and ^-t-^^^^M 10, eta 

7 3 
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23. Let X be one part ; then a-x is the other ; and -7+ "■ ^t etc 

24. Let x be one nnmber ; then a—x is the other ; and 

«— (a— x)a=6, eta 

Aaa 

25. Let OS be the number ; then -^ » 24^ eta 

26. Let xbe £'b share ; then --- is A's share ; and x+ ^ is CTs share ; 

then !fc+5?+a;+j| = 864, eta 



27. Letxbe the property; then-^ + ^+-^ + ^ + 600 = x, etc. 

2S o o 12 

28. Let 06 be the second ; then 70~sb is the first ; and 

^0^-^+2, eta 
as X 

29. Let X be the first ; then a;+ 25 is the second ; and 

X X 

30. Let 06 be the greater ; then 208-a; is the less ; and 

|-+^y^-4{«-(208-x)}-4, eta 

31. Let 06 be the number of days ; then _ _ il = 13, eta 

^ 3 2 

32. Let X be the number of gallons ; then ^-. 10 s^. 

5 3 

33. In 25 years the sum of their ages will be increased by 50 years ; 

hence the sum of their ages at the present time is 50 years. 
Let X be the age of the father ; then 50-x is the age of the 
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son ; and the difference of their ages is x- (50 -x), or, 2x— 50. 
In 20 years the age of the father will be x + 20, and the age of 
the son 70 -a. Hence the sum in 20 years will be 05+20 + 
(70 - »), or, 90 years. Therefore, by the question, 2* — 50 = 30, 
or, oj = 40. 

34. Let X be the number of years ; then 70 - ac = — - (35 — »), eta 

35. Let X be the number of years ; then 72~a; »= 5(48— o;)^ eta 

36. Let X be the number of days ; then -L 4. _L = _^ eta 

1111 

37. Let X be the number of days ; then __ + ^ + Jl— _L etc. 

50 60 75 X 

38. Let X be the number of days; then -— + --+JL represents the 

\.A ID 2^j 

part done daily by two men of A's strength, two of B's, and 
two of O's, working together. Hence A, £, and C together do 



JLof/"— + — + —') daily. 
2 U2 15 20/ ^ 



• • 



1 1 ^ 5+4+3 „, , 120 ,rt 



39. Let X be the number of hours ; then — is the part A does hourly ; 

X 

A and B do -— hourly ; A and do — hourly j 

.'. B does , and C does =- hourly. 

4 a;' 18 X '' 

15 2 
.*. BandCdo _- + :fi -— hourly. 

4 18 X ^ 

Hence ^=^ + ^-1, etc. 

40. Let X be the number of days ; then — + A 4. JL ».-=., eta 
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41. Let X be the number of days ; then B will do the whole in 3x days. 

-rr, while £ in 3 days does — • 
60' ^ X 



9 12 
Hence — h---Bs — , etc 

60 X 6' 



42. Let OS be the number of hours ; then -^ + ^-=^--9 ^ta 



3 3 11 

43. Let X be the number of hours ; then -± + :^ + -r- = —•» eta 

4 10 6 X 



44. Let X be the number of minutes : then s — , etc. 

' 40 60 x* 

45. Let X be the number of minutes : then i- + 4- + -— =-^> etc. 

a e X 

46. The first pipe lets in 12 galL in — min., or, -- galL in a min. 

The second „ ^ galL in A min., or, ?| galL in a min. 

o 2s 16 • 

The third „ 17 galL in 3 min., or, — galL in a min. 

3 

.\ All three together let in {^ + ^ + }l\ galL in a min. 
Let X be the number of minutes in which they fill the vessel ; 

„j 21608 + 3588g + 3315X _ 3021 906^ 3021 
' 586 -4.0'. 586 "°~T"' 

686 T' ••*-i2=48t- 
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47. Let X be the number of gallons let in per minute by the third 

pipe ; then x+lO and a; -4 are the number of gallons let in 
by the other pipes ; then 15(a5 + x + 10 + a; - 4) = 2400, etc. 

48. Let X be the distance from Ely ; then 16 — x is the distance from 

Cambridge; and 4=1^::^; ^JLjQ^Z^. 3a: = 64-4B; 

4J60'40 30' 

18 



49. Let X be the distance up ; then x is the distance down ; and 
2J + 3i 



"^ +^=6; f + f =5; a; = 7; and /. 2x-14. 



50. Li 1 hour he walks -^ miles ; hence in c hours he walks ^ miles. 



h hfl 

He walks 1 mile in — hours : hence he'walks d miles in — hours. 

a a 

5 1. Let X be the number of days ; then 286a; >= 244(x + 2), eta 

52. Let X be the number of hours ; then x x --t «= (a + 8) x 2ii . 

3 6 ' 

150! 63(»+8) ^^ 

53. Let X be the distance from Cambridge ; 60 -a; is the distanori 

from London ; then 4=^ ; --^^A «"«• 

4 v^ 4 ID 

54. Let « be the number of hours : then--, x as = -=-(« + 8): as«i42. 
■^ 'So 

Hence 50 hours after A started. 

55. (1.) Let the time be x minutes past 1 ; then a? « 5 + :?^ + 30, eta 
(2.) Let the time be x minutes past 4 ; then a; » 20 + :^ + 30, eta 



12 



X 



(3.) Let the time be x minutes past 6 ; then a; + 2iP « 40 + ~, eta 

12S 
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56. (1.) Let the time be a; minutes past 2 ; then xalO + ^^ + 15, etc. 

(2.) Let the time be x minutes past 4 ; then there are two solu- 
tions, (a) ar+ 15=20+^, etc. 03)a;=2O + ^ + 15,etc. 

(3.) Let the time be x minutes past 7 ; then there are two sohi* 
tions, (o) » + 15=35+:^, etc. 03) a;=35+:^ + 15, etc. 

57. (1.) Let the time be % minutes past 3 ; then a; = 15 + :^, etc. 
(2.) Let the time be % minutes past 6 ; then a; = 30 +-^ , etc. 
(3.) Let the time be a; minutes past 9 ; then as = 45 + — , etc. 

58. Let % be the number of apples ; he pays for them — - pence. 

6 

He sells % for -^ pence, and x for -|- pence. 
Hence— +~=— + l : a;=«30: 2a;«60. 

59. Let % be the number of sovereigns he had at first. 

Then he has 4-4 left after the first gift ; 
2 2 * * 

and he has --- f-^--7r)--x- le^t after the second gift. 
2 \2 2/ 2 ^ 

Thenlfi^-i-V-i-O? -~-=- ; «-a 
2V2 2/ 2 '4 2' 

3n + 5? 33'9n + 69 33' ' 

3 

61. Let X be the number of days ; then x- 3 is the number of days 
that the pursuing army is in motion ; and 18a; + 25 a* 23(a; - 3), 
etc 



84 KE y TO ELEMENTAR Y ALGEBRA. 

62. Let a; be his original income in pounds \ 

thenx-^-f^(x-^)=640.eta 

63. Let X be the original sum ; then first remainder is — - 50, or, ^~ ; 

second remainder is 1 of ^^-30, or, ^-^^"-1^ ; 
third remainder is 1 of ^^-20, or, 6^-1050-400 . 

thu8^:ii^=10; 6a!! = 1650; a! = 275. 

64. Let 2x be the number of eggs bought ; for x I gave ^ pence, and 

for X I gave -^ pence ; and I sold 2a; eggs for --- pence. 

Thus4 + -^=^ + l; a; = 30; 2a; = 60. 
2 3 5 

65. Let X be the number of minutes in which C would fill it ; then 
= number of gall, let in by C each minute ; and therefore 



X 

1200 

X 



+ 10=number of gall, let in by A and B each minute. 



Hence IM + jo + ^JOO ^ 1200 ^j,^^^ ^ „ ^^ 
X sc 24 

Thus A takes 90 minutes and 60 minutes. 

Also B lets in fl?^-1200_1200\ ^ ^^^^ 

\ 24 90 60 / *^ *^ ' * 

50 _ ^- 20, or, -5- galL per minute. 
.•. B takes 1200-i-^ minutes, or, 72 minute to fill it 

66. Let X be the number of days B would take; then 2x is the 
number A would take. 
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Then -- +-- is the part A and B drink dailj^ 
/, — of I --- + — I is the part drinks daily. 

67. Let X be the number of shots each fires. 

Then g is the number of A's hits, «.d I of B's M1«. 

Thus — + ~=32: a;=24 
12 12 

68. Let X be the number of horses ; then 2a; is the number of oxen, 

and 100 - 3a; is the number of sheep. Beduciug all the prices 
to shillings, 

440« + 260 x2aj+ 30(100 -305) =4700; «=2, eta 

69. Let X be the whole number of marks. 

Then -^ = number of marks obtained by R 
5 

And ^s number of marks assigned to book work in the paper. 
5 

Also ~s number of marks obtained by A for riders. 
5 

.-. ^ + ^=160; a; = 200. 
5 

70. Since the man made a mistake of 55 minutes, the distance 

between the hands was 5 minutes. 
Let X be the number of minutes past 2. 

Then 85 + 5=10+:^ ; a;=5A . 

x^ Xx 

71. Let X be the original force ; then -^ - 4000 » remainder after the 

o 

defeat. 
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Hence — - - 1000= number after the reinforcement. 



Then A/^-lOOo) =18000; ^-760=18000 j a;=3000a 
72. Let % he the original debt; then x+-|-- 25000000= debt after 



the peace. 



4(jB + ~-25000000'\ 



Then -^j^^"^ JqO ' J -g'^^"^^^^^^' ®*^ 

73. The influx goes on for 10. days and 15 hours, or, 255 hours. 

The consumption extends over 10 days (excluding Sunday) of 

15 hours each, or, 150 hours. 
Hence if x be the number of gallons that come in each houTy 
255a; + 2250 = 150 x2fl5; x=50. 



LX. 



I. a + a; + — = 



X X 



2. 



a^ + aac 2g-2a _ a^+aa;-2g^+2aflg _ a*+3flKg-2a^ 
ac* X s? ? 



^ x-y . 2y 0^ - 2xt/ + 1/* + 2a5t/ o^+y^ 

3, .^ -as f — s^r *-=-7 — ^* 

X x-y x{x-y) x{x-y) 

4a+46 2a^-26» _ 4a8+4ay + 4a86 + 4y-2a> + 2ay+afl^-2y ^^ 



LXL 

5a;+4 23x 10a; + 8-23aj 8-13» 



I. 



35 70 70 70 

x-y ^xy{X'-y) xy 
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^ « + l l+o; ^ ' 



SB 



Kt*) 



a;+y 



6. ^"^J: . ^ + ^ — (^•^^)(^"'^'^^)^ g'-as + l 

y a^Tl _^^ a-l _ (a-l)(a^ + tt + l)a _ a^ + a + l 
a* ' a a2(a-l) "~ a 

2a? ^ Jl^ 
^ a^+»2=2a^=a. * 

,^ a:* . , 1 o^+l+aj-l aj(l+a;) 
1 + x 1+x 1 + a; 1 + a; 

jj as'-ggy+y'+g^+gyy+y' . g^-2xy+^-g ^ -2gy- y' 



.^±2|^,eta 



,^ l + x + x* a^+a; + l « 
12. _^_^-_ ^. 

a8+2a6 + y + &' . a+6 _ (a« + 2a5 + 25V6 ^ 
^ 6(a+6) • 06 "" 6(a + 6)(a + 6) ' 

., 2m'-3m+l . 2m-l 2m2-3m + l ^ , 
14- — -5- ^ " — q;;! — 1 — =m-l. 

c+ft+g , (a+ft + c)(a~6-c) _ a6(a+6 + c) 

oftc * 06 a6c(a + 6 + c)(a-6-c)' 
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LXIL 

2? 2a*'*' 2a* 2a* 2 2a'*"a2"*"25* 

g^c aJt^d abi? ftccP ^. Aj-Aj-A 
' a&c(i ahcd abed ahcd d e da* 

^P «y ay ^2 ^ y X s? 

9fl^JL2a« 6a 3 «:_fl^ . «._i. 

^108 108 108 108 ""12 9 18 36' 

ISp* 12g» 36r8 728« ^6p ^ 4q 12r ^ 24g 
3p^« 3p^« 32?gT« Zpqra qrs prs pqs pqr' 

g l^_25x« ^_ 125 _^_^.3x JL^ 
'1000 1000 1000 1000^100 40 40" a' 



1. l+a)2(2-2a+2a»-2a»+2a*... 
2+2a 



-2a 
-2a- 


-2a« 


h2(^ 






2a« 
2a»H 


\ 




- 


-2a^ 
-2a»- 


-20^ 






2a« 
2a*+2a^ 



\ 



-2a^ 
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2. m+2)m(l +— h — a + — 4-- 

3. a+6)a-6(l-- + -^-^ + ^... 

a + h 
4 



-2 



-2-— -26 



m 







w vnr 




8 




8 


16 




16 



a 



2^ 

a 
262 26« 

a a* 



263 




""a^ 




263 


26* 


""5?" 


" a3 



26* 



"^ ' ^ a a^ a* d* 



2x« 



2aJ* 



Ofic-a^ 



2x«-'=i- »2 



a* 



2aJ» a 



a* a* 




2a^ 

2ai8 
a*' 


2a^ 




2a« 
7 



a;* 






a 






7? 


aJ» 




a 


? 






a^ 






^ 






aJ* 


a* 




P" 


■? 






a* 






^ 
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z: , \-Lih hx hx^ ha? 6x* 
a a* a* a* a^ 



a 




_bx 
a 




a 


a* 



7. l + 2a;-2x*)l(l-2a;+6a:^-16a?+44a^... 



6a» 






■■?■ 



-2a; + 2x" 

-16a^+12a^ 
. . -16a?-32sB*+32x* 

*^ -44aJ*-32a^ 






8. l-«+a5^1+a5(l+2a5+aB^-a;^-2a^.., 

1-X + flB* 



2a;-a;« 9. l-26)l + 6(l + 36+66« + 126»+24M... 
2x-2a?+2a? 1-26 



«»-2x8 36 



-a;8-aJ* 66« 

-ajs+a^-a^ 662-126" 



-2»*+a^ 126» 

126»-246* 

246* 
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a?+ha^ 



-6a^- 


-6» 




II. i 


-6x«- 


-6^ 


-&» 










Wx+fts 






. 


-263 






■ 


-263- 


26^ 

X 






a*- — 

X 



26^ 

X 



X 

X x* 

X2 

X* x* 

x» 

a a^ a^ a* 
a'+2ax+x^ a^ft* 

-2ax-x2 

-2ax-4x8-?^ 
a 



a-^+2*' 

a 
a 




" a " 

a 


ae* 

"a* 
8j!« 4a!» 




6a!« . 4.r» 
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13. Dividend = (Divisor and Quotient) + Remainder 

14. Dividend =(m-5)(m' + 5m8 + 15m + 34) + 75 

=f»* - 10m' - 41m - 96. 



LXIV. 

lOx^+lSaj+e 4a;+3 403^ + 90a^+6^+18. .^ 
^- 30 """12 360 '^^ 

6a'-6a+10 5a-4 30ag-49a' + 70a-40 - 
^- 30 """aO 600 '^^ 

4.a?-l+^ 
«*+l+i 

aJ»-a:8+l 
+aj«-l+^ 



3. a;8+x+— 

0? 


^^ 




a; 






a!*+a? + l-f 


1 

1? 




-a?-l- 


1 


1 


OJ* 


- 


1 






5- (?+F)(i»"F)=i-F* 
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jL 4 



4 8 32 64 

8 "¥ 64' 

15 + 18a;-14ag 4-2a;-a^ 60 + 42g-107a^ + 10a:^-H4g* . 
^* ^ "^ ~2»2 12^4 ^'^'^ 

TO <^^i^2aa , 6* 26« Sa* 262 ^t* 6* 462 



LXV. 

aJ»-l jc^ + l aj2-l ^ 

I. — s — 5 = ^, etc. 

or X X 

a%«-l a6-l _ a6 + l 
ni^'+l.mn + l irM-mn-^X . 

ag*+2flgy+y* . a^4.y2 ^ /p2^y2 
^ 6*+ (12524.^^4 68-a6+a' _ 6g+a6+a« 
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J. 6a:S-32a^ + 77a^-863;^~66a; + 216 g^-2a;-f6 
^' 8 '2 

60:3-10x2 + 16a; + 36 



-, etc. 



,eta 



a«+6g gg + y a4_^252+54 



LXVI. 

«--3 50g + 7 _ 50g»-143x-21 
'• 10 "" 100 ■" 1000 '®^ 

/5a ^\ /2a; ^\ 5a; + 700 2a; -30 10a:? + 1250a; -21000 , 

^•Vioo"*'V''lio""7""ioo~''~Io — 1000 '^^ 

3a; -2y 4a; + 7y 12^|+13^_-14y* 

3- "To""" 10 ^ 100 '®*^ 

43a; + 52y Ax - 6y_ 172g:2 - 50a;y - 312y* 

4- 10 ^ 100 "■ 1000 ' ®^ 

5. -000027 - -001 + -000343 + '00063 =.-001 - '001 - 0. 

6. -343 - ^0441 + -00189 - '000027 « '34489 - '044127 = -3007631 



LXVII. 



/aia;+asjx?+(i#;'+a4aJ*+..A /, . a^ . CM!? . a^ . \ 
I. Oial-^ — -^- — ^^^ — )=»aa:(l + ^^=^+^^^~+-^ +...) 
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LXVIIL 



I. Iiety»X; tlien-|-=X; and a » X&, e » Xd Then 



(1.) ^J^^x-X 



b b 

e—d \d — d 



=x-i. 



^^•'' a+6"X6 + 6~X + l 



X(2 



(3.) 



e+d \d+d X + 1 
3a 3X& 3X 



(4) 



4a-56 4X6-66 4X-6 

3c ^ 3X(I ^ 3X 
4c-5d 4X4-5(1 4X-6 

ag-h6g _ Xgy + 6a _ Xg + l 
a2-.6a"X262-68'"X2-l 
c2+(P X2d2+(P X2 + 1 



(6.) 



C2-(P X2d2-(P X2-1 

8a 4-6 _ 8X 6 + 6 ^ 8X + 1 

4a+76"' 4X6 + 76 4X + 7 

Sc + d B\d+d 8X + 1 

4c + 7d'*4X(l+7(i''4X + 7 
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ah X6x6 &2 



a) 



(8.) 



cd \dxd ^ 

Ila + 6 ^ 11X6 4-6 ^ &(11X + 1) ^6 
llc + d llXd + d (i(llX + l) d 

1 3a+6 _ 13X64-6 ^6(13X + l)^6 
i3c + d 13X4 + d a(l3X + l) d* 

g^ - oft + }? _ \VP' - \h\ + 6 2_ X2 - X + 1 
a2 + a6 + 62""X2PTXF+P~X2 + X + 1 

<^-cd+<^2 _ X2(f>-Xdg + (P _ X2-X + l 
<^+cd + (ia""X2d2+xd2+da'"X2 + X.+ l 



2. Let each of the fractions >= X 

Then Z = aX-JX; m = JX-cX; n^cK—fik 

AndZ+m+n = aX— JX + 6X— cX + cX— aX = 0' 

3. Let each of the fractions = X 

Then a = X6, c = Xd, e = X/ 

A J ?a+mc + ng_? X6+wiX(?4-nX/ >_^^ 
Ib + md+nf^ Ib + md + nf "" 6 

4« Let each of the fractions bX 

Thena+6 = X& 

2^ + c = Xc 

c + a = Xa 
Adding, 2a+26 + 2c = X(a+6+c) 
Hence X = 2, and ,•, a+ 6 = 26, or a=s 6 
Similarly we can show that a=Cy and 6 ssa 

5. Let each of the fractions ^ X 
Then ai=X6i ; ass=>X&s ; Oi^Xbt 
. , 2ai+3aa + 4a 8 2X6i + 3X6a 4- 4X6, . _0i 
^^ 26x+36,+46»." 26x+36,+46. "61 
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6. Let -?-=X ; then 4- is less than X ; and 4- is less than X 
6 a / 

.*. a=X& ; c is less than Xc2 ; e is less than X/ 

•'. a+c + « is less than X6 + X(i + X/ 



a + c + e 



is less than X, that is, less than -=- 



' ' b + d+f ' ' — b 

Next let y =/i ; then -^-and -J- are each greater than fi 

.«. e=fif; a is greater than fib; cia greater than fid 
,'. a-^c + e is greater than fib + fid + fif 

... ? — LJL^ is greater than u, that is than-^** 
o+a +/ / 

7. Let each fraction = X ; then Xi = \yi ; and x^ = Xy, 

Then ^^ + 5yi ^ 4Xyi + 5yi ^ 4X + 5 

7aa + 9yi 7Xyi + 9yi 7X + 9 
And ^ "^ 5ya^ 4Xya + 5ya ^ 4X + 6 ^ 

7iCa + 9ya 7X1/2 + 9ya 7X + 9' 

8. Let each fraction = X ; then a = X6 ; and c = Xd 

^^^^ c2+"c(i ""X2d2 + Xd2~d2(X2 + x)-" d^ 

9. Let each fraction — X ; then a = \b ; and c^'kd 
Then ^^"^"^ ^^^"^^ ^^"^"^ 



And 



3a + 56 3X6 + 56 3X + 6 

7c + d ^ 7\d + d ^ 7\ + l 

3c + 5d 3X(Z + 5d 3X + 6" 



10. Since 6 is greater than a 

be is greater than ac 

06 + 6c is greater than ab + ae 

<jbb + bc , ^ ^, ab + ac 

j-pf — J IS greater than , ,, . v 
6(6 + c) ^ 6(6 + c) 

b(a + c) . . ,, a(6 + c) 

5-77 — k 13 greater than , ;. , ^ 
6(6 + c) ^ bib + c) 



r — 18 greater than -r- • 



G 
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1 1. Since h is less than a, we can show, as in the preceding solution 
that r-— is less than -r-« 

+ 



LXIX. 

2x4x — 
I. 3x16 + _i-i-=48 + 2-4-46L 



2. 7a'-12a; + 5)14fl?+ 7a;2-56x + 35(2» 

14x8-24x2 + 102; 



31x*-66x + 86 
7 

217x*-462x + 245(31 
217x2 -372X+ 156 

-90X + 90 

Hence H. 0. F. is x-1, and dividing both terms of the 

1! i-r X- V •* ««4. 2x*+3x-6 
first fraction by it, we get — 7 -^"k — 

a^+4a-45)a8-39a + 70(a-4 
a' + 4*2 - 45(1 



-4a*+6a + 70 
-4a2-16a + 180 

22a- 110 
Hence we find a- 5 to be the H. C. F., and dividing 

both terms of the fifaction by it, we get ^ "^ ^^ 

a + 9 

a»+2ap+y2-a8 + 2ap"j)' . a' + 2flj ! ) + p2 4.a2-2ap+;g' 

4ap _ 2ap 
■■2a2+2p*"'a?+p* 
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^ 24 '24 24 *" 24 

13a^ + 5yH5g' 24g^-24a^-H2y' 37a^ - 7y» - 19g' 
24 24 "^ 24 ■ 



I6 + --I+4 ^ ^^^ 

4 

^ 6 ^ 2 

eOiC* + 42aa^ - 107aV + lOa^a; + 14a^ 
" 12 

7. -^ 9 — Exa ^"= i: — «= a + 26 + r, by divmon. 

a5? + icy* + ag^ + y^ + t^-agy' jc' + Qi?y + 22/* 

9. 6«« + 9a;-2)60x8-17«2-4a; + l(12»-26 

60x8+ 108x2 _ 24a; 



-125a:« + 20x+l 
-125x2 -225a; + 60 

245a; -49 

^^ 245g-49 49(5g-l) 49 
5a;2+9a;-'2""(a; + 2)(5x-l)"a; + 2' 

10. a^-9«8 + 7ic2 + 9a._8)aJ* + 7a?-9a:2-7a;+8^<l 

jC*-9a;8^.7g52 + 9a._8 



16aj8-16x2-16«+16 
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Divide by 16; a?-a2-a;+l){C*-9a;3 + 7a.2 + 9a._3 (j-.g 



-8x3 + 8a;2 + 8a;-8 
-8a5S + 8»2^.8x-8 



Hence {c^-ac^-x + l is the H. C. F. 



0^ 1 0^ -a? 

l-o;- 



aj*-!*^, ^ 1-a; x*-!"^ -ac^+gjS.x + a; 



l-x2-l 



^ 0^ ~ g^ (ac + 1) -0^ 0^ 
12, a + ao + o2/a+a5 + ^ — =j=:a+ao + o^/ — ^ j 



■aa + a6 + 



1-6= i_6 =1-6 



>H)H)M)-('--^)('*i)-''-F 



a+6 + 2 1 gc + 6c+2c+a+6 + 2 + a5 + a + 6 + l 



If this fraction=l, then a6 + ac + 6c + 2a + 26+2c+3 

or, a& + ac + 6c + 2a + 26 + 2c + 3-a6-ac-a-6c-6-c-l=a6c, 
or, a + & + c+2a-a&c. 
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'5 a^ -^-* 

« - a) aa' - a%c* - a6ac* - Wsc* + a^&c + a*6* (oo^ - aJ« - 6^ - od* 






Hencethere8dtk^'^-^-^,or,l.A,^.^. 

a V a ox a^ oar 



Also, Binoe « » —^-^-^ 



^ ^ 6 + c-a.. J. a + c-6 . ^ a + 5-o 
2 ' 2 ' 2 

(6 + c)«~a« ^ a«-(6-c)» 

Hfinoe <-(<-flt) + (<-&)(<-c) _ 4 4 

&c S; 

^+26c+c«-a*+(i«-6» + 26c-c« 46c , 



17. 



46c 46c 

1 1 2a , a2a' 

, a^ 1-i? 1+^ *"*■* *~* oM^ 
a a ? 



^ a*-aas+a'+aa ;_^ 2a» _ 2a'(a»+z^ +2a*(tt»-z») _ 4tf* 
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2 (g* ^- 2agftg + 6*) - 2 (g* - 20^68 + 6*) _ Sa^y' 

^* 2g(g+6) 2g(a-6) 2g(g2-62) 

_ -g8-gy + g86 + y + g3 + g6g + gg6 + y _ 2gg6 + 2y _ &(a« + 6^ , 
" 2g(g2-63) 2g(a2-fe2) a(a2-62)* 

g'-g& + &' (a + 6)(g~&) _ (g^-g6 + 6g)(a + &) _ g» + y 
(g-6)3 g2+62 (g-6)2(a^ + 2^ (g-6)2(g^ + 62) 

2, 2 _ 1 . 1 2 _ (a; + l)^ a^-1 

(1?^» 2(«-l)2 »2_i (a;2_i)2 2(x2-l)2^(»2-l)a 

4-g!'-2a;-l + 2a:2--2 _ a;2,2a; + l _ 1 

" 2(iB2-l)2 2(»2-l)2'^2(a; + l)»* 

(g+5)'-<!^ ^ g + & + c_ (g+&+c) (g+5-c) (6 + c-g) _g+&-g 
c2-(g-6)2 ' 6 + c-g (c + g-6) (c-g+6) (g+6 + c) g-6 + c' 

jc + l ac-l jc+l * ac+l ~ 

--1 + 1=0. 

(a + h-c)(a-b + c) (5+g-c)(&-g+c ) ( c+g~&)(c-g + 5 ) 
(g + c + 6)(g + c-6)"*"(g + 6 + c)(g + 6-c)'^(6 + c + g)(6 + c-g) 

_ g+5--c h-a + c c+g-6 & + c+g _^| 
g+c+6 0+6+C 6+c+g^g+6+c 
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25 a;(a;-4)(a:8-4)(a^-4) (a; - 4) (a; + 2) (g + 2) (a; - 4) (a; -f 2)« 
»2(a._2)(a;-2) "" " x " x 

27 (<> + l)( <^-l)(q^ + l) (fl^^-l) (a^-a + l)(a'-i'a + l) a^ + a^ + 1 
^' (a+l)((H-l)a2(a-.i)(a_i)=' a^ " a? ' 

28 ^^-^-^ 1 (a:»+l)(a;-l ) 3 

^l + flc-^ a;8 gg (a^-gg + g-l ) 3a; 

""T^? ar^(x2 + l)2"*' a;3(a.2^i)2 -^^pTflp 

^ (g* + 2g^ + l)(l + g--g ^-a;8 + a:3(ar^-gg + a;-l)-3a ? 
" a;3(j52 + i)2 

a^-aV + aV-o Q^ gg-o^ a:* + a* g» 5^^ 
aM • ax ~ a%^ "" a^ a;^ ' 

( o« + 2a6 + &»-a^ + 2aft-y 26^ ) Oj^^ 
^ ( 2(a»-62) "^a2-62) 26 

( 2a6 + 26^ ^(i-6 26(a + 6)(a-6) _, 
*"( a2-62 J 26 ~(a + 6)(a-6)26 

a' + 6' + c'+2a6 + 2ao + 26c + 6^-26(; + c^ + c'-2qc + a'-2a6 + 6' 
^ ' a2 + 62 + ca 

3a^+36^+3^^^ 
a«+.6a + c« 

H-3a^ + 2a ;g (l-a;-3a;')(3-2a;-7a;^ 
^ * (3-2x-7a;2)4- (3-2x-7x2)* 

_ l + 3g» + 2xS- (3-5x-- 14ar ^ + 13g»+21x*) 
" (3-2x-7a;2)* 

_ -2 + 6x t.l7a^ lla^--21x* 
" (3-2x-7a:2)* 
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33 (x2-y2) (2^2 + 2,2) + {x-y){x + y) 

^ 4ag^y^ (a;~y)(a; + y)^ _a:y 

(jc2 _ y2j (3j2 ^ y2j 43^ a^ + y2' 

y* jB-y y3 x^+xy+y^ y V V ' 

aia-h) a^ + ab + h^ a^-¥ a^-ah + h^ 

3^' (a-6)(a2 + a6 + 62)>^ a + 6 '^a^ + b^'^ a^ + ab + b^ 

a . a-6 2a-6 
a+6 a+6 a+b 

^ ' "4(a;-l)2 ■•"4(a;-l)2(a; + l)~4(a;-l)2'*'4(a;-l)^(»+l) 

ag + 3-a;^-g + a;'~2a;-3 ^ 
"" 4(x-l)2(aj + l) 

.7 1 1 1 1 ^ 

"^ aZa a((i-6)(a;-a) b{a-b){x-b) 

(a-b)(x-a) + bx 1 

abx{a-b){x-a) ~'b(a-b){x~h) 

{ax + ah - aF) (x-b) " ax{x- €k) 
ahxifl-b) {x-a) (x-b) 

aa^ - ahx + ahx -oib^- dhi + d?h - ax^ + ahi 1 

abx(a-b){x-c){X'-b) '~Jc(aj-a)(»-6)* 

38. i--- + i.-|- + — - — + ... towtenns 
-^ a a b be c 

e — J.4- + — +...ton tenns - (1 + 1 + 1... to » teims) 
a b c 

_ g*+g«y'-gV+y* (g'-yy 

39- jp4_y4 ^3C*-2xV + y* + JC* + 2x^2+y* 

(a^ + y*)(x'-y^(g'-y^ a^-y' 
"(«2+y^(x'-y^2(a^+y*)"'2(««+y2)' 
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a + x-a+jc ' a^+x^-a^ + x^— 2a; ^2a^"" a * 
41. Since a^+^=(x+i)(^-l+^);and^-«»-(i+.)(l-.) 

the quotient is »* - 1 + -^ - 3( x ) + 4 ; 

or, a2+3a; + 3- — + -5. 

The quotient may also be obtained by long division as in p. 133 
of the Algebra, 

^- (f-T) + (T-T) + (T-T) + -*°"**™' 

= (1 + 1 + 1. ..to n terms) (a + 6 + c+...to n tenns) 

s 

BBn--^=n-l. 

8 

a^ + xy-xy + y^ a;* - a:^^ + g^^ + y* a^ + y^ (pi^ + y^j^-y') 

ac*+y* 
gy+2apy+y'~2zy 

.. (g+y)' , (g-y)^ (g^+y')(«-y)V (gfyy ,, 

^ gg-2gy + y«+^ (g+y)g'"(g+y)«(a?^+l^ (g~y)' ' 

(«-y)* 

45. (a + 6X<^" 1) " (1 " ^X^ + ^> or ocd - a + 6aJ - 6"»c - a6c + d - oM, 
ora+6+o+d-=6cd + (WJd+a&d+a&c 



-^(T+T+y4) 



a+5+c+d 


^oJmL 


•■I4.I4.1 + 1' 

a c a 


— iW/vlfc 


(«-g)4(«-3)» i>-g 
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l-2a? 1 g + l 

^7- 3(x2-rB + l)'^6(a: + l)'*'2(a:2 + i) 

(l-2ag)(2a; + 2) + (g^-a; + l) g + l 
2a; + 2-4a;'-4a; + a;^-a; + l g + 1 
3-3a;-3a;'. Jc + l l-a;-a^. x+l 



48. 



6(ic3 + l) "^2(jb2+1) 2(a3+l)^2(»2+i) 



y 



2/21+1 



^ yg + 1 gy-H 1 ^ ggy'^+apy+yg+l-l 

ficyz+x+a y y(x^ + rB+«) y(iC2/2 + x + «) ~ 

1 X _ / 1 y \ tt tt 

"^^^ a-x'^(a-x)2 Va-y (a-y)2y"'(a-x)3 ^3^ 

And— J^— 7, - ^ ^ ((t-y) -((t-ag) 

(a-y)(a-x)2 (a-y)2(a-x) (a-x)2^-y)2 

Hence original fraction ^ <^(^~y)'-^(^-«)^ ^flt(c^-y) + ^(a-a.) 

(a-y)-(a-x) \ i^/ \ / 

■=2a^-ax-ay. 

3 . g + 5~c 3--g-6-c __ 3 3'-<i-6-c _ g + &+c 
^ * a&c * ahc a + 6-c ""a + 6-0 a + 6-c ~a+6-c' 



KEY TO ELEMENTARY ALGEBRA. 107 



TiXX, 

CxH- 8y= 84 1 ^^*^^*^& 13y=«^9, y-3, eta 

2. 46a; + 72y=909 ) ,^ ^. „ .^. ^ . 

3. 26a! + 34«=.378 > ,^ ^. „ ,._ . . 
2to+13y-273 I ~''*««*"8' ^ly-lOS, y-6, etc 

4. 14x + 9t/=156 ) , 

14x + 4y=116 r''^^*^^' ^^'^' ^"®' ^*^ 

5. 3a; + 45y=147 ) ^^^1^^^^^^^^^ 38y=76, y=2, etc 

6. 105x+133y=924) ,. ^. „. ... „ . 
105^+ 515=678 1 »"''*"«'"'«' 82y=246, y=3, eto 

'' 2+3^=11^ i •"''*'"*"^' "''*°' -910. J/-^^. etc- 

16te+ 87y=399 ! "^^t^^t^ft 21y-21. y=l, etc. 
9. 564. + 98y=2310 | ^^^ ^^^^ 3^ ^ 



'• ^!iJjl'32 j subtracting, 31y-124, y-4, eta 

105.-9l2;-763 } «^^*««^^' 31y =62, y=2, eta 
3. x+y=96 I g^ij^jj^ting^ 2y-94^ y»47, eta 
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4. 28a; + 63y=553 



28a;-68y=160 1 ^^^^^^i^ft 131y =393, y=3, etc. 

5. 7a;+133y=679 ) 

7a;- 53y=12U^^*^*^S'^®6y=S58,y=:3,eta 

6. 87a;-42y=525 ) 

87x - 56y =497 1 «"^*^t"^» 14y =28, y =2, eta 

7. 342aj-426y=1284 ) 

3423;-978y= 732 1 ^^^^^^cti^^ 562y =652, y=l, eta 

8. 516a; + 24y=3192 ) 

616a;- 731y= 172 J »^^*»ctmg, 756y=3020, y=4, eta 

9. 6.5a; + 117y=2444) 

66a;- 10y= 286 r"^*^*^«' 127y=2159, y=l7, eta 



LXXH 

I. 12a;-21ya $6 



12a;-28y« -4 r^^*^"^*^' ^y-=70, y-10,eta 

- 6y= 52) 

-24y =. -24 1 ^^^^^'actuig, 19y « 76, y = ^ eta 



2. 9a;- 6yss 52 
9a; 



3. 61»+ 9y= 171 ) 

51a;-272y=i -391 ( s«^*ractiiig, 281y=:662, y«2, eta 

4. 21a;+49y= 646 ) 

21a;-67y« -408 1 «^^*^*^& 106y = 964, y = 9,eta 

5. 36a;-21y« 28) ^ 

35x-60y= -50 r^*^*'*^^^ 39y«78, y-2,eta 

6. 6a;+4y= 78 ) 

6a;-9y- -39 1 «^^*«^t">& 13y- 117, y = 9, eta 
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7 26jC — 65t/ ** — 273 ) 

26x - 8y- 240 i ""^^t^^^^a " "^^ = " "3' !' = »' ***^ 

^' 1^ " ^!? " " ^«^ I "Attracting, - 86y = - 258, y - 3, etc. 
lOox- 49y= 63 ) 

9. 21y+ 36x = 528 ) ,^ ^. ,^. „-^ . . 
^ * J subtracting, 169x = 507, ac » 3, etc. 

21y-133a;— 21 J 



Lxxm. 

'' 2+14^ = 14!"''^*"^*^^' -5y-10,y--2,eta 

2. 16a; - 6y = 153 ) 3^^^^^^,^^^ - 23a; « - 207, a; = 9, eta 
38sc — 6y = 360 ) 

'■S;2X=''9h^'-<"^«'-^^^=«^'*=-^ . 

4. 35y-15x = 695 ) ,^ ^. OA Ko o * 
^ ^ ^ > subtracting, - 29a; = 58, as = - 2, eta 

35y + 14a; = 637j ^' ' ^ 

5. 8x + 18y = 212) ,^ .. , . . 

•^ > subtracting, y = 14, eta 

8a; + 17y = 198j ^' ^ ' 

6. 18x-63y= 72) ,. .. ^^ _,^ - . 

00 c subtracting, - 55y = 110, y = - 2, eta 
18a; — 8y = — 38 ) 

7. I7x + 12y= ^^|adding,74a;«518,x = 7,eta 
57x-12?y = 459 5 ^' ' ' 

8. 24x + 9y = 9) ,^ *• 10 « 1 «*^ 

^ J subtracting, 12a; = 6, a = 7r, eta 
12a; + 9y = 3) ^' '2' 
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LXXIV. 



20y-a; = 580) 20y- « = 580 ) ' ' 

3. a; + 49y=l757) 49a; + 2401y= 86093 ) „^^^ ^^^^ ^, ^ 
y + 4^=2093 1 '49X+ y - 2093 1 , 2400,= 84000, y» 35, eta 

4. - + y + 15 = 30| . + y-=15) ^_20,x»10,Bta 
x-y + 14=-19ra;-y= 5)' ' 

5. 14aj + 5y = 826 ) 196a5 + 70y= 11564) 
39x- 14y = - 1609 ) ' 195«- 70y =- - 8045 \ ' 

391a; = 3519, « = 9, etc. 



-5y) 6a; + 14y = 150) 30a; + 70y = 750 ) 
+ 12r8y-15x= 12ri6y-30x« 24)' 



6. 6a;+9y = 150-5y) 6a; + 14y = 150) 30a; + 70y = 750 J 
8y-6x= 9a; 

86y=*774, etc 



7. 7a;-y+2=35) 7a-y = 33) 7a;-- y» 33) 



12y 



-y+2=35) 7x-y-33) 7a;-- y- ,^^ | , 83y-166, etc 
-a;-10=9ri2y-»=19j 84y-7a;=:133 T ^ ' 



8. x + 32=:2y-48 ) x-2y=-80) 
12a; + 12y + 20y= 30a; -15y+ 2100 5* 47y - 18a; = 2100 K 

18a;-36y= -14^ ) iiy-660, y = 60, eta 

47y-18a;= 2100) ^' ^ '^ ' 

9. 15x-25y+30 = 4a; + 2y) llx-27y=-30) 

96- 3x + 6y = 6x+4yr 2y- 9x=-96r 

99x-243y«-270 ) .^^ing, -221y- -1326, y-6, eta 
22y- 99x=-1056) **' ^ '* ' 
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10, » + 2 + 24y=» 93) a;-»-24y= 91) 40x + 960y = 3640 ) 
y + 5 + 40x=768r40x+y = 763r 40x+y « 703 T 

969y = 2877, etc. 

11. 2x-y + 21a; = 14y-42 ) 23x - 15y = - 42 ) 
6y-H8 + 5y-5x = 60a;-240r lly-65x= -258 )' 

263a;-165y=- 462) ... .^^ ^^^^ ^ ^ 

, /.. ^^. «o»./x I adding, - 722a; = - 4332, a = 6, eta 

165y - 975a; =- 3870 ) *^' ' ' 



) 32a;-15y=74) 
ri3y-12a;= 7)* 



12. 12a;-24-200 + 20a; = 15y-150 ) 32a;-15y=74 
16y + 32 = 12a; + 3y+39 )' 13y-12a; 

96x-45y = 222) ... ^^ ^^„ 278 . 
,^. ^/ 1.^ J , adding, 69y=278,y=»^, eta 
104y-96a;= 56)' *' ^ '* 59 ' 

13. 5a;-6y + 39a; = 52y-26 ) 44x-58y = -26) 
10a; + 12y-9x + 6y = 24y-24 J ' x- 6y = -24) 

22x-29t/ =-13) 

14. 15a;-9 - 9a; + 57 = 24 -6y + 2a; j 4a; + 6y=-24} 
16a;+8y-18a; + 14 = 12y + 36-4a;-5y ) '2a;+ y— 223 * 

2x + 3y=-12) « «^ ,^ ^ 

15. 4a; + 5y=40a;-40y ) 45y-36a5=0) 5y- 4x=:0 ) 

4fl;-2y + 12y=3 T 4fl;+10y=3 r 4a;-H0y=3 T^^"" '®*^ 



LXXV. 



I. mpx+ npyB^ep ) 

■ -fflubtractiiig (W+oe) y = cd- a/, eta 
a<2x-aey»c/) 
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3. acx-bcy^cm ) . , v 

> i y((ie+ 00)=' an- cm, eto. 
acx + aey=^an ) "^ 



+ cy='C6 ) 



4. ex- dy= 
cx + cy 



5. mm'x-m'ny = fnfr) , , , . , . . 

"^ , - ,>, (mn'+ m'n)y = mr- mV, eta 

mm'x + mny = mr ) 






6. x+y^a 
x-y 



8. a5«fa; + ccPy =2(i ) , ,, . ,v j . r i. 
a^d.-Jy^d-bl^y^'^'^-''-'^''^ 

10. 6cx-cy=-26 ) 6c*a;-c*y «-25c' 1 
63cy + ac3-a^ = 26*+6c*xr 63cy-6c<a;=26*-ac? + a^ J ' 

63oy-c«y = 26*-ac3 + a53-26c3, 

26*-ac3 + a53-2&c3 26 + (i • 
2^ = c-(&3--r^ =-y-,etc. 

11. 6a5+6c-6*+ca;+c*-6c+ay+a* = 2a*) 
a3y=(6 + c)2(6-c)a; r 

^ , 86«m-26m» \ 

12. 3x+5y= y_^, I 
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3(&2-m2)a; + 5(62-m2)2/=862m-26m« 
3(6' - m2)a; + 3(6m + cm + m^) = 362m 

36cm« 



26m« ^ 

,+66m2+|^r 
o + m J 



(562 - 36m - 3cm - 8m2) y = 562m - 86m2 - 



6 + m 

_ 563m + 562m2 - 862m2 - 86mg - 36cm2 

6+m 

_ 6m(562-36m-3cm-8in2) 
+ m ' 



LXXVI. 



a* 4/ r 



■E 1/ I 5 1 

^ \ subtracting, — = 20 ; y=-x> ®*o» 



1 + A=20 



^ \ \ subtracting, — =3a - 6 ; y = -— =, eta 

1+1=6 i ^ ^~^ 

as y / 

^ \ subtracting, — -- =6c - ad ; y= -— -_, etc. 

2^+^=a(il ^ ^""^ 

•^— + — :=7)l I 

" V ariVvf-ronfiTirf «n. •.«>.• 4f-_ 



a 6 ( 



> subtracting, — =m~n ; y=: , eta 

y m— w 



^ n^J subtracting, 1-103 ; y=^, eta 
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' 6. Multiply the second equation by 4, and we get 

. 7. 1+ « =10) 

^ t^' ladding,l?=19;x=l,etc 



8. Multiply the first equation by — , and we get 






LXXVIL 



+ 7y-2z—l3 ) ,,. ^, ,„ ,^ „. 
^ « o . > adding, 21x + IZy = 47 (1) 



1. From the first and second equations we get 
6x + 7y-2z^l3 

16a; 

From the first and third equations we get 

/ ,^ ««r adding, 26a; + 31y=s88(2) 
a- 4y+10« = 23) *^' :f \ / 

Then from (1) and (2) we find x =1, y = 2 ; and hence 2 « 3. 

2. From the first and second equations we get 

^ « .• «W addmg, 14a; = 28; aB— 2 
9a;-3y+6« = 24) ^' ' 

From the second and third we get 2a; + y = 6 ; /. y «= 2, etc. 

3. From the first and second equations we get 

16a;-9y + 6« = 63 



16a;-2y-6»- 6 



\ adding, 31aj-lly- 60(1) 
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From the first and third, subtracting, 3aj - 6y = - 18 (2) 
Then from (1) and (2) we find x = 4, y »= 5 ; and /. 2=8. 

4. From the first and second equations we get 

. / « ,^ > addmg, 8a; + i/ = 46(l) 

From the second and third equations we get 

Then from (1) and (2) we find x = 5, y = 6 ; and .*. a = 8. 

5. From the second and first equations we get 

5a; + 4« + 3» = 22) ,^ ^. ^ , ,,. 

3.4.3y-f-3.= 18S^^^*"^*^«'^-'^ = ^(') 

From the third and second equations we get 

16x + 10y + 6i8 = 53 
10aj+ 8y 

Then from (1) and (2) we find x =» 1, y = 2 ; and /. 2 = 3. 
6. From the first and second equations we get 



i + 10y + 6« = 53) ,. ^. , « ^ ,«x 



<> « «w subtracting, 5x-5y= -15 (1) 
3x + 9i/-3» = 21 J 6> * V / 



From the second and third equations we get 

4fl;+l2y-4« = 28 
4x- 5i/ + 4«« 8 

Then from (1) and (2) we find X"=l, y =»4 ; and .•. « — 6. 
7. From the second and first equations we get 



I adding, 8a;+7y«36(2) 



8x+4y+22-50) ^^ttracting, 6x+2y--10 (1) 
+ 2i/ + 2«-60) *' ' ^' 



2x + 2y 



!^^./ ,^ I adding, 31a; -142 = 57(1) 
third equations we get 
I adding, 37aj - 172 = 66 (2) 
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From the third and first equations we get 

27a; + 9y+32 = 64) , . 
3a=+3y+3. = 9o! ^^btractag, 24x+6y— 26 (2) 

Then from (1) and (2) we find jc =f , y = - 7 ; and /. % = 36J. 

8. From the first and second equations we get 

4a;-3y+ 2= 9 
27» + 32/ 

From the second and third equations we get 

36a;+4y-202=64 
x-4y+ 32= 2 

Then from (1) and (2) we find sc = 5, 2 = 7 ; and .*. y = 6. 

9. From the first and second equations we get 

^'■;?"of°'inl adding, 89x+17«=348(l) 
65»-10y + 252 = 290 V °' ^ ' 

From the first and third equations we get 
12a; + 5y-42 = 29 ) ... -^ ^ ,/^w«^ 

Then from (1) and (2) we find « = 2, 2 = 10 ; and .*. y s* 9. 

10. Subtracting the second equation from the first, we get 2yBa20; 
y = 10. 
Adding the third equation to the second, we get 22 = 10 ; 8""5. 

LXXVIIL 

1. Let z and y be the numbers ; then aj+y = 28 ; x-y =4, ete. 

2. Let X and y be the numbers ; then x + y = 256 ; aj-y = 10, etc. 

3. Let X and y be the numbers ; then a; + y = 13*5 ; x-y = 1, eta 
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4. Let X and y be the numbers ; then 7x+ 5^ = 332 ; 

51a; -511/ = 408, etc. 

5. Let X be the age of the father, and y the age of the son. 
Thenx-7 = 4(y-7)anda; + 7 = 2 (y + 7), etc. 

6. Let aj,y,« be the numbers ; then %-vy^ 70,a; + «=80,i/ + 2=90, etc. 

7. Let % and y be the sums contributed by A and B ; 

then 400 - (x + y) is the sum contributed by 0. 
Theny = 2a; + 20, and400-(a;+y) =a;+y, eta 

8. Let X be A*s money, and y B's money in shillings. 

Then 3 (a;-10) = y + 10, and a; + 10 = 2(y-10), etc 

9. Let X and y be A's and B's shares ; then 760 - (a; + y) is CTs share. 

Thenx+y = 760-a;-y + 240; y + 760-a;-y=aj + 360, etc. 

JO. Let X and y be the numbers ; then ^-5-^= 24 ; ^^= 17, etc. 

1 1. Let X be the greater number ; and y the less ; then 

±=4+^;^-±y±^ = 2+-?-,etc. 
y y X X 

1 2. Let X be the first part, y the second, and .*. 144 - (a; + y) the third. 

Then iL-3+-^; IMzfLJf » 2 + JL, eta 
y y x+y x+y 

13. Let X be A's money and y B's money in pounds. 

Then aj + -|-= 120 ; ^ + y = 120,eta 

14. Let x be the age of the father, y the age of the son. 

Thenaj-12-y + 12; a+12 = 3(y-12), eta 
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1 5. Let X be the greater number, and y the less. 
Then^ = 2x + 10, and2a; + 3y = 24, etc. 

16. Let X be the age of the father, and y the age of the son. 
Thenaj + y = i(x + 2/ + 50) ; a;-2/ = J(* + y + 40), etc. 

17. Let X be the greater number, and y the less. 

Thenl.=-21+:°257.±=4+:742 te, 
X X ' y y 

1 8. Let X be the eost of a barrel of beer, 1^ of a barrel of porter in pounds. 
Then 6x + 10y = 51; 3x + 7y = 32^. Hence we find a; = 3, and 

hence 10 barrels of beer can be bought for ;£30. 

19. Let X be the cost of 1 lb. of tea, 1^ of 1 lb. of coffee in pence. 
Then 7» + 61/ = 352, and 4a; + 9y = 324, etc. 

20. Let X be the cost of a horse, ^ of a cow in pounds. 
Then 12a; + 14y = 380, and 5x + 3y = 130, etc. 

21. Let X be the cost of a yard of silk, 1^ of a yard of doth in pence. 
Then 8a; + 19y = 4370, and 20a; + 16y = 6200, eta 

22. In one day 10 men and 6 women earn £3, 3s. 
Li one day 4 men and 8 women earn £2, 2s. 

Let X be the daily earnings of a man, y o{& woman in shillings. 
Then 10x+6y = 63, and 4a; + 8y = 42, etc. 

23. Let X be the number at £37 ; and y the number at £45. 
Then 37a; + 45y = 4220 ; and a; + y = 100, eta 

24. Let 10a; + yhe the number. 

Thena; + y = 8; and 10a;+y + 36 = 10y+a!, eta 

25. Let lOx+y be the number. 

Thenx+y = 10; and 10a; + 2/ + 54=al0y+a;, eta 

26. Let 10a; + y be the number. 

Thena; + y = 9; and 10x+y + 9 = 10y+a;, eta 
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27. Let lOx + y be the number. 

Thena; + y=6; and 12^ + ^=4, etc. 

Jc + y 

28. Let lOa + y be the number. 

Then a; + y=9 ; and 25£±^^5, eta 

» + y 

29. Let IOjc + y be the number. 

Then 10£+y=7 ; and 10E±^z12=9 etc. 
ic + y ac-y 

30. Let lOx + y be the number. 

Then l^±y= 6 + -^ ; and 152t±£= 4 + -^ 

a; + y JB + y as + y a; + i/ 

or, 10a; + y = 6a5 + 62/ + 3; and 102/.+ a; = 4a; + 4y+9, etc. 

31. Let lOx + y be the number, 

Theni^±i^=5 + -^; i^=5+ ^ „,etc. 
» + y-2 a; + y-2' a5 + y + 2 x + y + 2 

32. Let IOjc + y and lOy + a? be the numbers. 

Then 10ic + y + 9 = 102/ + aj;and 10x + y + 10y + x=33, etc. 

33. Let lOOx + lOx + as be the number. 

Then 100x + 10a; + aj=37a;2; .-. a;=3, etc. 

34. Let lOOx + lOy + » be the number. 
Theny=2i&; x + z=9; x + y + z=l7. 

Hence a;=9-»; and .'. 9-» + 2« + «=17; a =4, eta 

35. Let 10035+ lOy + 2 be the number. 
Thena; + y + 2=21 ; a; + y=» + 3; 

lOOac + lOy + « + 198 = 100» + lOy + a;, eta 

36. Let — be the fraction. Then ^i^ = 2, and — ^ = 1, eta 

y y y-l 

37. Let — be the fraction. Then - — =— , and _^=_, eta 

y y 3' y+l 4' 
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38. Let — be the fraction. Then i±i = -1, and -^ = -1 eta ' 
% y 2' y+l 3' 

X 1 

30. Let — be the fraction. Then x + l=y, and »= — (« + 1), etc. 
y 2 - 

40. Let — be the fraction. Then °^ = — , and ^i5 = i:, etc. 

y y-^ 4' y + 5 2' 

41. Let — be the fraction. Then -^, = 1-, and ^Ill5 = ??, etc. 

y y + 4 9' y 41 

42. Let — be the fraction. Then ?±i =4, and — ^ = 4, etc. 

y y 2* y + 17 3' 

43. Let X and y be the sums invested. 

Then ^^ s income on first investment. 
100 

and ^^^ = income on second investment. 
100 

...i^5^^ + 10,etc. 
100 100 ' 

44. Let X be the sum invested, and y the rate of interest. 

Thenx+?^^-^=5250 
100 X 12 

and «+^M2^=5460. 
100 X 12 

Hence 120a;+ jcy= 630000) 360a; +3a:y= 1890000 ) 

and 200x + 3xy = 1090000 ) ' 200x + 3x1/ = 1090000 } ' 

160a; =800000, eta 

45. Let X be the sum invested, and y the rate of interest 
Then X + £2i|iil= 5200. 

and a; + £M^=6000 
100 

Hence 60x+Zopy= 260000 ) 50a; + 3a;y = 260000 ) 
10a;+ xy= 60000 T 30x + 3a;y= 180000 J ' 
20a; =80000, eta 
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46. Let X be the number of quarts of the first, y of the second. 
Then aj+ y =50 ) 36a; + 36y= 1800 ) ,^ „^^ , 

36a; + 20y=30x50) 36x + 20y=1500r 

47. Let % be the number of lbs. of the cheaper, y of the dearer. 

Thenx + y = 30 

and 20(a; + y) = 14a; + 18y + 10a;, etc. 

48. Let X be the rate of the rowing in miles an hour in still water, 

y the rate of the stream in miles a^ hour. 
Then a; + y = 12, a; - y = 6, etc. 

49. Let X be the distance in miles, y the rate in miles an hour of pulling. 
Thena;=lf(i/ + 4) 

and»-3 = 4i(y-4), etc. 

50. Let X be the number of leaps the hare takes, and y the length of 

each in feet. 

Then — is the number of leaps the dog takes, and ^ the length 
of each in feet. 

Then 50y + a;y=-^x^ 

o 7 

' Divide by y ; then 50 + a; = -™ ; a;=700. 

14 

51. Let X be the number of leaps the dog takes, and y thQ length of 

each in feet. 

Then ^ is the number of leaps the hare takes, and -^ is the 
3 , ' 3 

length^of each in feet. 

Then 50y + ^ x ^=a;y. 
o o 

Divide by y; then 50 +^=a;; x = 450,eta 
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52. Let X be the number of apples, and y the number of pears. 

Then4 + -|-=30; and -^ + i = 13, etc. 
4 5 8 15 

53. Let X be the number of men, y the reckoning of each in shillings. 
Then (a; + 3)(t/-l)=a:y ) a^ + 32/-a;-3=a;y ) 

and (a;-2)(y + l)=a:y J ' JC2/~2y + a5-2=xy ) ' 

o C ^^^S> V^^i *^d hence aj=12. 

54. Let X be the number that voted for A and 0, 

y „ „ for A and B, 

z „ „ for A only. 

Thenx+ y+ «=1056^ 

X + S6+ 98=933 >, hence x=750, y=158, 2=148. 

y + 85 + 744=987 j 

55. Let X be the distance in miles ; y the rate in miles an hour. 
Then-?-=-^-U) _^c_ 2x^-3y 

A 35 a; . 01 I ' 2a; _2x + 6y 
and , =— + 2* I ^ 7—0— 

4xy=4xy + 2x- 62/2-3y) 2x= ey^ + 3y) 
4xy=4xy- 2a; + 101/2 -5i/ J » 2a;=10y2_5y ] 

hence ef + 3y-=l0y^-6y; 8y^4y^; S=4y; y=2,etc, 

56. Suppose the first crew pulls x strokes of y yards each in a minute. 

?? strokes of 9^ 
9 79 



Then the second crew pulls — strokes of -^ yards each in a 



minute. 
Hence in one minute the first crew pulls over xy yards, 

and in one minute the second crew pulls over - J^ yards ; 

/. the second is the faster crew. 

Again, the second crew gains ^ yards in a minute ; 

.% it gains ^-^^ yards in a stroke, or, ~|^ yards. 
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Now it has to gain \ ^ yards ; 

.-. it must take ^^90^ ^ 9^, strokes, or, 320 strokes. 

79 79x8 

5 7, Let X be the rate of the sculler ; y the rate of the barges. 
Then — = time he takes to meet the first barge 

= time the first barge takes to meet him. 

Hence — =— , , or, — -, «— • (1) 

X y a—o y 

Also — = time he takes to overtake the second barge 
x» 

= time the second barge is in motion Lefoie he 

y 

overtakes it ; 

. . — = , or, =T s= — (2; 

X y ' ' b^-a y 

From (1) and (2) -1 - ,^ , or, 66' - a6 = a6' - &fe', 

a — o o —€b 

«,T# 7 7/ 266' ab ah' 2 11 

. *" 255'=a6+a6, or, -^,=_^+-^, or, -=^+-5-. 



58. Let X be the number of feet passed over by the longer train in a 
second, 
y the number of feet passed over by the shorter train in a second. 

Then ^ + ^= 176, and 6a; - 62/= 176. 
Hence a;=-— and y=^44. 

Hence the longer train goes in miles per hour ^ . ^ , or, 50. 

3 X 3 X 1760 

and the shorter train goes in miles per hour , or, 30. 

'^ 3x1760 ' ' 
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59. Let X and '^ be the circumferences of the wheels in yards. 

mi, 120 120 . ^ , 120 120 . ^ 
Then = — + 6, and = +4: 

, 20 20 , ,96 100 ^ . 

hence = l,and = 4; .•.«=» 4, y = 5. 

X y ' X y ' ' * 

60. Let X be the number of hours he takes to go. 

Then 10 - a; is the number of hours he takes to return, 

and sc = f (10 - x) ; whence a; = 4, and 10 - a = 6. 

Again let y be the number of miles per hour he can row in still 
water, and z the number of miles per hour the stream flows. . 

Then y+2 = 5, and y-« = -—; whence « = -—. 

6 

61. Let the digits commencing with the left be 1, a, b, e, d, «. 

Then the number is 100000 + 10000a + 10006 + 100c + lOd + e. 

When the 1 is removed to the unit's place 

the newnumber is 100000a + 100006 + 1000c + lOOd + 10« + 1. 

Then 100000a + 100006 + 1000c + lOOd + 10« + 1 

= 300000 + 30000a + 30006 + 300c + 30d + 3« 

.-. 70000a + 70006 + 700c + 70d + 7e = 299999 

or, 10000a + 10006 + 100c + lOd-\-e = 42857 

.-. 100000 + 10000a + 10006 + 100c + 10(i + e = 142857 

that is, the required number is 142857. 

LXXX. 

I.- 4a«+12a6+96«(2a+36 2. 16fci»-24Jk«P + 9Z»(4i*-3P 

4a2 lek^^ 



4a+36\ 12a6 + 96» 8fc*-3P \ -24ik5P + 9Z» 

12a6 + 96* \ '24k^P+Qfi 
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a262 + i62a6 + 6561(a6 + 81 4. / - 38y« + 361 (j/S « 19 

2a6 + 81 \ 162a6 + 6561 22r^-19 1 -382^+361 

162a6 + 6561 I -38^3 + 361 

9a26V - I02abc + 289 (3a6c - 17 



6dbe - 17 \ - I02abc + 289 

-102a5c + 289 



aJ*-6a3 + i9aJj_30a. + 25(a?-3x+5 

IB* 



2a?-3x \ -6x3 + 19x2 
-6x3+ g^ 



2x*-6x + 5 \ 10x2-30x+25 

10x2-30x + 25 



9iB*+12x8 + 10x2+4x + l(3x2 + 2x + l 
9x* 



6x2+2x \ 12x3 + 10x« 

12x3+ 4x2 



6x*+4x+l \ 6x2 + 4x+l 

6x2 + 4x + l 



& 4f*-12r3+13r2-6r+l(2r2-3r + l 

4»^ 



4r»-3r \ -12r3 + 13r* 
-12r3+ 9r» 



4r*-6r+l \ 4r2-6r + l 

4r«-6r + l 
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4n* 



la 



4n*+n \ 


4n^ - 7n^ 
4n^+ in? 


4n^ + 2n-2 


\ -8n2-4n + 4 
\ -8n*-47i + 4 


1 

1 


-6a; + 13a^+12a? + 4a4(l-3x + 2x" 


2-3a; \ 


-6a; + 13a^ 
-6x+ 9ai* 


fi-6a; + 2a;2 


\ 4fl^ + 12a^+4x* 
\ 4jB*-12ic' + 4a5* 



XI. 



a^-4flc*+10aj*-12a?+9a2(a;3_2a;2 + 3a; 
0:6 



2a!'--2x* \ -4a^ + 10{»* 
-4iB*+ 4i«* 



2a!?-4iB?+3a; 



6«*-12a:»+9x^ 
6«*- 12x5 + 90^ 



12. 



4y* - 122/'» + 26y V - 24j/a? + 16fl^ (2y« - 3y» + 4a 
42/* 



4y«-3y» 



4y*-6y» + 4»2^ 



-12y^+25yV 
-12y'«+9y*s^ 



162/V-24ya3 + 16«» 



J^jEY to elementary algebra. . 127 



13. 



2a+25 



a2 + 4a6 + 462 + 9c2+6ac+126c(a+26 + 3c 



a 



3 



4ab + ^ 
4ah + 4h^ 



2a+4& + 3c 



6ac + 126c+9c* 



a" 



14. 



2a8 + a26 



2a8+2a«6+a62 



a« + 2a56 + 3a*62 + 4^353 + 3^254 + 2a6« 4. 56 (^3 4. ^25 ^. 0^52 + 5B 



2a^b + 3a*62 
2a«fe + a*b^ 



2a*h^ + 4a363 + Za?h^ 
2a*62 + 2a363 + a264 



2a3 + 2a26 + 2a5>+63^ 



2a363 + 2a2fe* + 2a65 + jff 
2^353 + 2a26* + 2a6* + 6» 



15. 
2x3-2x2 

2x3-4a?-2aj 



a:^-4a:5 + gjps 4. 33.2 + 42;^ 1 (jgS. 2x2- 2a; - 1 



-4x^ + 6x3 
-4x^+4«* 



2x3-4fl^-4a-l 



-4jB*+6a^ + 8x2 
-4a* + 8x3 + 4x« 

- 2x3 + 4x2 + 4®+ 1 
-2x3+4x^+4ar+l 



16. 

4a^ + 2{KC 



4jb* + 8ax»+ 4a2x2 + 1662x2 + I6a52x + 166* (2x2 + 2(ix + 46 
4jb* 



8ax3 + 4a2x2 
8aa;3 + 4^2a.3 



4052 + 4005 + 462 



166V + 1606%; +166* 
1662x^+1606%; +166* 
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17. 9-24a;+68sc2-116»3 + x29aJ*-140a;5 + 100a^(3-4a;+7a^-10a.-» 

9 



6-4b 



\ -24a; + 58x» 
^ -24a; + 16sc2 



6-8x+7ai2 



6 -8x+ 14x2-10x5^ 



42a;2- 116x3 + 129x* 

- 60x3 + 80x* - 140x5 4. loox^ 

- 60x3 + 80x* - 140x5 4. loox^ 



18. 



8a2-5a6 



16a* - 40a36 + 26^262 - 80a&2x + 646 V + 64a26x (4(i2 - 5a6 + 86x 
16a* 



- 40a36 + 25a26» 

- 40a36 + 25a262 



8a2-10a6 + 86x 



64a26x - 80a6%; + 646V 
64a26x - 80a62a; + 646V 



19. 



9a* - 24ay - 30a2« + 16ay + 40(ip8« + 25*2 (3a2 - 4ap3 - 6t 
9a* 



6a2-4a2>3\ -24ay + 16a2p« 

- 24ay + 16ay 



ea'-Sajj'-St 



-30a2«+40a;>3^ + 25^ 
-30a2« + 40a/e + 25«2 



2a 



4i^x2 - 121/3x3 + 17y2a4 _ 122^ + 4xP (2y2x - 3yx2 + 2a:? 
4t/*x2 



42/%;-3kx2 



-12i/3x3 + l7i/V 
- 12y3x3 + 9y2ai* 



43/«x-6ya?+2x? 



8yV-12yx*+4fl^ 
82/2x*-12i/x5+4i^ 
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21. 



lOac^ - 3x2/ 



25a;V 

- aOx^^^ + 292CV 



10a2y-6xi/2 + 2i/3 




20xV-12x?/ + 42/® 



22. 



16aJ* - 24x3y + 25x21/2 - 12x2/3 + 4y* (4^2 _ 3a;y + 2i/2 
16x* 



8x2-3x2/ 



- 24x3i/ + 25x22/2 
-24x31/+ 9x22/2 



8x2-6xy + 22/2 



16x2?/2-l2x2^ + 4t/* 
16x22/2 -12xy3 + 4j|* 



23. 



- 12a6 + 24ac - 16&C + 462 + 10^2 (3^^ - 26 + 4c 



9a2 



6a- 26 



12a6 + 462 
12a6 + 462 



6a-46 + 4c 



24ac-166c + 16c2 
24ac-166c + 16c2 



24. 



aj*+ 19x2+25- 6x3-30x(x2-3a; + B 



2x2-305 



2x2-6x+6 



-6x3 + 19x2 
-6x3+ 9^5 



10x2-30x + 25 
10x2-30x + 25 
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25. 



25a;2 - 20»y + 4i/2 + 9»a - I2y2 + 30a» (5x - 2i/ + 32 
25x2 



10a;- 2y 



-20xy + 4y* 
-205cy + 42/2 



10a;-4y + 32 



30a»-12yz + 92* 

30X2-12^2 + 922 



26. 



4x*-4x2y+4x2y2 + ^_ 2^3 + 2^2 (2a;a-y + y3 
4x* 



4x2-y 



-4x2y + i/2 
- 4x2y + y 2 



4ai?~2y + y 




4xh/^ - 2t/3 + 2^ 
4fl5*|if2 -2y^ + ^ 



1. 



LXXXI. 

4a«+5^*.a*62(2a'-^ 
4a« 



4 




^ 


a* 


6 a 
a 3 


-4 
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a' 



2.«-l 
a* 


\--^ 




\-*^ 




a* 


a 


\-l 




V-^ 



0^ 



2x^-05 \ -2ic> + 2x* 




\ -2x8+ x" 




2x"-2x+^\ x«-x+~ 




\ 




a5*+2x»-x+ -i- («•+ 05- 


1 
2 


7^ 




2x»+a; \ 2x8-x 




\ 2x8 + x« 




2«2+2a;-M -x2-x + ^ 




\ -^^--^^ 
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4a« 



4a-36 



4^-66+4! 
4 



-12a6 + a62+96» 
- 1206 + 952 

2 ^16 
2 ^16 



8. 



a^+8a;«+24+^+^ («' + 4+^ 



0^ 



2{B»+4 



2«'+8 + 




8x2 + 24 
8x2 + 16 






16 



16. 



9 3 

l?a«x2 



9 /4a^ 



16V 



+ 2a2-4- 



3 

4 



8a*« 



+ 2a2 



i^«x+4fl* 
3 

t*»+4fl* 



3 4 



-2a^— 3a2+-~- 
-2a5aj-3a2+-?- 
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10. 



II. 



12. 





1 


4 , 4^ 

sty »' 


6 

fC2 


12, 9, 




1 










F 








2 2 


\ 


4^4 




« y 


\ 








\ 


^ ay y^ 






1-1+ 


3 


\ 


6 


12^9 

yz 1? 


* y 


z 


\ 


» 






\ 


6 


12 . 9 

+ « 






\ 


xss 



1+1 



n »^ 5 5» 25\ 
36m2 



m- 



n 6 



12m- — 
n 



12«-A + |. 
n 5 




48m 16 

48m . 16 
T — 3 



12mp 8p p* 

5 5/1 26 
12mj? 8jp p^ 

6 5/1 25 



1 1 4Q ^ 7 



a262 



2a&-3cd 



2a6-6d5+^ 



-6a6c(i + 9c2cP 
-6a6cd + 9c2cP 



7 7 "^49 

2a5€/ Qcdef ^P 
7 "■ 7 "^49 
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IS. 



Ast 3y 



z 



4^_1^ V 6y 272« 3y^z 



4x ^j z 




_12xy 9y« 



+ -^ 



-'1 +-«- 



OS »* 
X ar 



14. 



4m« 16w ^ . ^ 24n . 9n» /2m 
+ 4 + +— ^ ( — 



. 3n 



4f}i . 
4 

n 



+4 



+ 16 



4w_ 3n 
n m 



-12+ 2^+!!^ 
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15. 



16. 



9" ■6"*"l6'*' 15"'l0'*'25~"3'"^T"6 T 



2lL 

9 



3 4 "^5"" 2 



2a 
3 


-^ \ 


-^4 


6« 

16 

16 






2h( 
3" 


2*5 


\ • 




2ac 
15 


6c c" 
10 26 




6 , 2e 
2 ' 6 


(2 \ 
2 > 




2ac 
15 


6c c^ 
10 25 


2a 
3 " 


V 




ad M cd cP 
3"^ 4 5 "*'4 








\ 




ad hd cd d^ 
^ 4 5'*"4 



14ai'-2x 



2 



49«*- 28x3 - 17x2 + 6a + i./'ra^ -.««• 
49a^ 

-28x3-17*^ 

-28x3+4x« 



3^ 

2 




-21x2+60;+ £- 
4 

-21x2 + 6x+~ 
4 



17. 



6»«-^ 
2 



9x*-.3ax9+66x3+?^ -ahu^+hh^Za? ?5 + 6x 

4 \ 2 

9x* 



63?-ax+bx 




66x3-a6x«+6*B* 
66x»-a6x«+6V 
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IS. 



«2 a;}) 9.2 /p a^\2 2 



z* 



X 



4»« 



«2 



2 2 



^_3y a 




12gy ^ 9y» 

a2 «2 



_12a^ 9t/« 



4--^ + -5 
X or 



14. 



4m* 16w . . . 24n 9n*/2m 

— + 4+ + — X 

n* n mm' 

4m' 



t:!!!_4- 



U 



dn 



4m . 
4 

n 



+4 
+ 16 



n m 



m m" 



m m' 
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16. 



» 


a^ ah 
9 6 


62 
^6^ 


2ac 
15 


6c c^ 
10 25 


ad hd cd d^ 
3 "^4- 5 "^4 




a2 
9 


^16 






/a h c d 
\3 4 "^5 2 


2a 
3 


6 \ ah 
4X6 






\ ah 


^16 








3 " 


2^5 \ 


t 


2ac 
15 


6c c" 
"10 25 






6 2c d > 
2 "^ 5 2 




2ac 
15 


6c c^ 
10 25 


■ 


2a 
3 " 


\ 






id bd cd (P 
3 "*" 4 5 '*'4 






\ 




( 


ad hd cd d^ 

Z 4 5'*'4 




49«*- 


28x3 


-17»2 + 6a + 


4\ 2 



49x* 



142^*- 2a; 



14»«-4fl;-^ 
2 



-28a:3_i73p2 
-28x» + 4x« 




-21a;2 + 6a;+4- 
4 

-21x« + 6a; + 4- 
4 



17. 



2 



9a^-2aa? + 6ha^+^ -ahx^+'^^f^ .^ + hx 

4 \ 2 

Ox* 



6x*-ax+6x 




66x3-a6x«+6*B* 
66xS-a6x«+6V 
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1 8. 



9x*-2a;3_16l3.2 + 2a; + 9 {zx^ 



9 



9a^ 



3 



--^-3 



3 



6a;2-??-3 



-2x3-l^_V 



-2xS + £ 
9 



2 



-18x2 + 2a; + 9 
-18x2 + 2x + 9 



LXXXIIL 



I. 



a8-3a26 + 3a&2-63(^_5 



a 



3 



2. 



3a2 - Zah + ftA - Za% + 3a&2 ~ fts 



- 3a26 + 3a52 - 63 12a2 + 6a + 1^ 



8a3 + i2a2 + 6a+l(2a + l 

12a24.6a+l 
12a2 + 6a+l 



a3 + 24a26 + 192a62 + 512&3 (a + 86 



a^ 



3a2 + 24a& + 6462 



24a26 + 192a62 + 51263 
24a26 + 192a62 + 51263 



a3 + 3a26 + 3a62 + 63 + 3a2c + 6a6c + 362c + 3ac2 + 36c2 + c3(a + 6 + c 



a^ 



3a2 + 3a6 + 62\ 3a26 + 3a62 + 63 

3a26 + 3a62 + 63 



3a2 + 6a6 + 36^ \ 3a2c + 6a6c + 36^0 + 3ac2 + 36c2 + ^ 
+ 3ac + 36c + A 3a2c + 6a6c + 36^6 + 3ac2 + 36c2 + <? 



5- 



ic3 



-3x22/ + 3x2/2 -1/3 



3x2 - 6x1/ + 32/2 
+ 3x2-32/« + 2^ 



3x2z - 6X2/2 -h 32/22 + 3X22 _ 3^2 ^ gS 
3x22-6X7/2 + 32/22 + 3X22-32/22 + 23 
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6. 



27a^-18cB» + 4x2 



27x«-64x5 + 63a:*-44x3 + 21a52-.6x + l(3x2_2a;+l 
27rB« 



-54x5 + 63rB*-44»8 
-54x6 + 36a:* -8x3 



27x*- 36x3 + 21x2 -6x + l 



27x* -36x3 + 21x2 -6x + l 
27x* -36x3 + 21x2 -6x + l 



7. 



3-3a + a2 



l-3a + 6a2-7a3 + 6a*-3a<^ + a«(l-a + a2 
1 



-3a+6a2-7a3 
-3a + 3a2-a3 



3-6a+6a2-3a3 + (i* 



3a2-6a3 + 6a*-3a6 + a« 
3a2-6a3 + 6a*-3a6 + a« 



8. 



x3 - Sx^t/ + 3xy2 - 2/3 + 8253 + 6x2^ - 12x^ + 62/% + 12x22 - l2t/ai 
^ (X-2/ + 22 



3x2-3x^ + 2/2 \ -3x2^ + 3x2/2-1/3 

- 3x2^/ + 3X1/2 _ ^ 



3x2-6x1/ + 31/2 

+ 6X3-61/2 + 422^ 



6x22 - 12X1/2 + 61/^ + 12X22 - 121/22 + 828 
6x22 - 12X1/2 + 6?/22 + 12X22 - 12l/22 + g^S 



a«-12a5 + 54a*-112a3 + 108a2-48a + 8(a2 -4af2 



a" 



3a*-12a3 + 16a2 



-12a6 + 54a*-112a3 
-12^5 + 48a* -64a3 



3a*-24a3 + 54a2^24a + 8 



6a* - 48a3 + 108a2 - 48a + 8 
6a* - 48a3 + 108a2 - 48a + 8 
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lO. 



8m«-36ms + 66m*-63w3 + 33m2-9m + l(2m^-3»i+l 
8m« 



12m* - 18m' + Qm^ \ - SGm^ + 66m* - 63m« 

^-36mS + 54m*-27m» 

12m*-36m3 + 33m2 
-9m+l 



12m* -- 36m3 + 33m2 - 9m + 1 
12m* - 36m3 + 33m2 - 9m + 1 



II. 



o^ (x + 2y - 2 



3x2 + 6a;y + 4y^ 

3x2 + i2xy +121/2 
- 3a»-6i/z + «^ 

12. 



65c22^ + 12a^ + 8y' 
6x^ + 12a??/ + 8^ 

- 3x^a- 12a?y2- 12y*2+3aa' + 6y2'-a' 

- 3x^2 - 12x2/2 - 12^22 + 3a»2 + 63/2* - 2» 

8m' - 36m2n + himn^ - 27w' - 12mV + 36mwr - 27nV + 
8m3 6mr2-97ir2-r3(2m-3n~r 



12m2-18mn + 9n2 \ -36m2n+54mw2-27w' 

- 36m2n + 54mn2 - 27n« 



12m2-36m7H-27»2- 
6mr-9wr+r2 



- 12m2r + 36miir - 27wV + ^nvi^ - 9nr2 > r* 

- 12m2r + 36mnr - 27w2r + 6mr2 - 9wr2 - r^ 



13- 



3m2 + 3m + l 



m'+3m2-5+4,-— , (m + l-i- 



m* m^ 



m* 



3m2-5 + 



^ 



3m2 + 3m + l 



3m2 + 6m-— + -^5 



m m' 



- 3m — 6 + — = 3 

m^ wr 

— 3m — 6 + — ;, 5 

w^ m^ 
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LXXXIV. 

16a* - 96a3x + 216aV- 216aa9+81»*(4fl*- 12aaj+9a:« 



8a2-12ax \ -96a8x + 216a2x« 

-96aSx + 144aV 



8a2- 24005 + 9ai2 \ 72a*jB2-216aa^+81a;* 

72a2a;2-216aic8 + 81it* 



and the square root of Aa? - I2ax + 9a^ is 2a - 3as. 



l-8a + 24a«-32a«+16a*(l-4a + 4a* 
1 



2-4fl \ -8a + 24aa 
-8a + 16a2 



2-8a+4a« \ 8a2-32a3+16a* 

8a2-32a8 + 16a* 



and the square root of 1 - 4a + 4a^ is 1 - 2a. 



625 + 2000aj + 2400a;2 + 1280x8 + 256«* (26 + 40a; + lex?* 
625 



50 + 40X \ 2000x + 2400x* 

2000a; +1600a^ 



50 + 80a; + 16a:^ \ 800a;2 + 12800" + 266a;* 

800a;2 + i280a;3 + 256a4 



and the square root of 26 + 40a; + 16aE^ is 6 + 4aB. 
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4. a« - 6a56 + 15a*62 - gOa^fts + isa^ft* - 6a55 + 56(^3 « 30^25 ^ 3^52 _ yi 



2:t3 - za% \ - 6a56 + 15a*62 ' 

- 6a<^6 + 9a*62 



2aS-6a26 + 3a62 



6a*62_i8a363 + 9a26* 



2:^3 _ 6^26 + 6a62 - 63 \ .. 2a3&3 + 6^26* - 6a6« + 6» 

\ -2a363 + 6a26*-6a65 + 66 

and the cube root of a3 - Zo?h + 3a&2 - 53 jg ^ _ j^ 



5- 



ai8 + 6a;5 4.i5a^ + 20x3 + 15x2 + 6x + l(x3 + 3;52 + 3a. + l 



2x3 + 3x2 \ 


6x5 
6x6 


+ 15x* 

+ 9x* 


2x3 + 6x2 + 3x 


\ 


6a;* + 20x3 + 15x2 
6x* + 18x3 + 9x2 


2x3 + 6x2 + 6x + l 


Vy 2x3 + 6x2 + 6x+l 
\ 2x3 + 6x2 + 6x + l 



and the cube root of x3 + 3a;2 + 33. + j jg 35 + j. 



6. m«-12m« + 60m*-160m3 + 240m2-192w + 64(m3-6»i2 + 12w» -8 



iw" 



2//i3-6m2v -12m5 + 60m* 
-12^5 + 36m* 



2m3-12m2+ 
12m 

2m3-12m2 + 24m-8' 



24m* - 160m3 + 240m' 
24m*-144m3 + 144«i2 

\ - 16m3 + 96m2 - 192m + 64 

\ - 16?/i3 + 96m2 - 192m + 64 



and the cube root of m3 - 6m2 + 12?» - 8 is m - 2. 
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LXXXV. 

I. x=:±8. 2. a;=±a6. 3. 2^=10000; a;=±100. 

4. a«=49 ; «=» ±7. 5. 3x2=33 ; a»=ll ; x= t's/lT 

6. x«=64a*c«, etc. 7. 4x2 - 48=3x2 - 12 ; x?=36, etc 

8. 250000 -x«= 233359; x2= 16641 ; x=±129. 

9. 8112=3x2; x2=2704, etc 

10. l^-18x + 65=9x2-18x+9; 11x2-18x2= -112;7x2=112,eta 

11. iwx2=g-n;x^=-2^^^, etc. 

m 

12. x2-ax + 6 = 0x2-0X1 ox2-x2=6: x2= TjCta 

o-i 

13. 180x2-225=114x2+171; 66x2=396; x2=6, etc 

14. 42x2-126=35x2-70; 7x2=56; x2=8; x2=4x2; x= ±2x^17 

LXXXVL 

1. x2+6x+9=81; x + 3=±9, etc 

2. x2+12x + 36=100; x+6=±10, etc 

3. x2+14x+49=64; x+7=±8, etc 

4. x2+46x + 529=625; x+23=±25, etc 

5. x2+128x+ 4096=4489; x+64=±G7, etc 

6. x2+8x+16=81; x+4=±9, etc 

7. x^+18x+81=324; x+9=±18,etc 

8. x?+16x+ 64=484; x + 8=:±22,etc 



142 KEY TO ELEMENTARY ALGEBRA. 

LXXXVIL 

1. a*-6a; + 9=:16; a;-3=±4, etc. 

2. x*-4a;+4—9; a- 2= ±3, etc. 

3. a«-20a;+ 100-121; x- 10= ±11, etc. 

4. a?-2x+l=64; «-l = ±8, etc. 

5. x*-12x+36=»4; x-6=±2, etc. 

6. x^-14x+49«4; x-7=±2, etc. 

7. x«-234x+ 13689=1; x-ll7=±l, etc. 

8. x2-5x + 6=15x + 42; x2-20x=36; x»-20x+ 100=136; 

x-10=±V4x34; x=10±2V3S 

9. 3x2- 17x- 2x2- 5x+ 120=0; x2_22x+121=l, etc 

10. x?-10x+26+x2-14x+49=x2-8x + 46; x2-16x= -28, etc. 



LXXXVIII. 



3.««-H9«+§l=i5«;«+l=±L«,et«. 



A ^ l^j.169 729., 13+27 etc 
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o . ^ 1 225 1 .15 ^.„ 

9. 6i»-a!*+2a?-14a!-10x+60=0; a^-19x=-60; 

4 4 



/ 



10. 35x? - 312a; + 693- 34a? + 21a; +45 =448; a;"-291»= -290; , 

x««291x + ?15?-l-??511; «,_??l.+?§?,eto. 
4 4 ' 2 "~ 2 ' 



LXXXIX. 

I. a*-la; + i-=?5 • a;-i.= +-i, eta 
T^ 9 9 ' 3 ""3' 



o4 41 2^1^ 



^ « 28x^196 169 14 .13 . 

, . 4 4 529 .2 .23 , 

c. afj — x+ = :a-4 — =+ — .eta 

^ ^35 1225 1225 '35 "35' 

^ -^ 16^ 64 144 8 .12 ' 

^ ^ 26^ . 169 121 ^ 13 . 11 . 
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7^49 49 '* 7 -7' 



XO. 

, . 1^^ 1 289 1 .17 ^.^ 

I, a^ XA — = — ' x-" — = + — .etc 

3^36 36' 6 ""6' 



^ o 1^ . 1 9801 1 .99 . 
2. X — —XA = 'X =+ — .etc. 

T^^lOO 100 ' 10 -10' 

2 1 1 625 1 .25 . 

^ 2x 16 16 ' 4 4' 

, o 3 9 1225 . 3 .35 . 

^ 5 100 100 ' 10 10' 

, o 11 121 25 11 .5 .^ 

^- ^--2^-^-16=16'^- 4 = -T^*^ 

^ «2 15^ . 225 2401 15 .49 - 

7-^-4^-^-64=-6r>^-8-=--8''*^ 

Q o 23 529 676 23 .26 .^ 

^•^-y^^l96=196'^-14=-l4''*^ 



XOL 

1. ix?+2aa+a^ = 2a^; a + a = ±v'2.a, etc. 

2. a?-4aa; + 4a2 = lla2; x-'2a='±»Jll,a, eUs. 

3. x2+3ma; + ?^^=4m2;x+^=±2ni,eta 

^_6n« 25n? ^ ^. 5!?=+^, etc. 
* 216 16' 4 4' 
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At 4 M A ' 



6. x«+(a-5)x+(l^'J^ ; x+'^--i=±^*,etc 



7. ^ = r^ ; and, taking the squaie root of each side, 

± ±-*_,eto. 

x+a x-a 



8. (wx2-a(ix + 6cx = 6(i;x2+^5^1^a;=— ; 

ao ac 

ac 4aV "" 4aV * 



^ ^hc-ad ,hc + ad ^ 2ad ^ 26c .^ 
x+ — - — =s± ■ ^ — ; x= — OP — - — , eta 

2ao 2ac oc 2ac 



00 o ex CUi 



9. (a + 6)x2-cx=-^ . x2 .-^ j^,, 

a + 6' a + b (a + b)^ 

^ _ ex c' _ c' + 4ac c _ . s^c' + 4 ac . 

a + 6'*'4(a + 6)2"4(a+6)2'* 2(a + 6)""- 2(a + 6)'' 

,^ . 262x 6* « 262x 6* ^ 6« ^ 6^ 

10. x* = — — . xS + __^=0; x--=0; x=- — 

ac a^c^' ac aV oc oc 



II. ^2^_ 3a2 + 6« ^^6a« + a6-26«, 
a6c a6c* ' 

xa+?5^!±l* (3o» + 6^« _ 24fl.36 + 4a«6« - 8^^ + 9<t^ + 6a'^* + ^* 
06c 4a^6V ' 4M^(^ 

x + ??!±A'=.+§^ti?^l^ eta 
2a6c ■" 2a6c ' 

K 



146 KEY TO ELEMENTARY ALGEBRA, 



4a2-9c(i2 ^ 4a2-9crf2 ' 

4a2-9cd2 ^+ (4a2-9c(i2)2 ~ (4a2-9c(i2ja 5 

Say + 206^2 __ ^ 3c?s/c. (oc^ W2) ^ 
4^2-9^42--- '4(12 -9c(i^ ' 

- 2a(ac2 + 6(gO ±3dVc.(ac2 + 6^ 2) ^ 

4a2-9c(i2 5 

(-2a±3dVc)(ac2 + 6rf2) 
(2a + U,Jc) (2a - 3dx/'c) ' 



XCII. 

1. a2-7» = 8; x«-7x+^=?i; x--|-=±|-, etc 

4 4 Ii It 

2. a:2-5a; = 6; iB2-.5x + ^=^ ; a;--|=±|-> ^*^ 

4. a?-13x=14; ic«-13a;+i^=???; s-^=±^, etc. 

4 4 2 2 

« 

5. a:2 + 7a; = l8; x2 + 7x + ^=l?2 ; x + -|-=±^> eta 

4 4 2 2 

6. 4x2^i2a;_i2 + a; = 22x-66; 4a;2 - 33a; = - 54 ; {^2-???=-?^; 

4 4 

. 33x^1089 225.^ 33 .15 . 

7. ^-9x + |=l;x-|-==±l,etc. 

8. 10x2.30x-6a; + 6=7ic2_27x+18;3a;2_9a.„12; a:^-3«-4, etc. 
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' ^ _^___^^.^ ' 

9. a52_6a;=:i6; ar2_ga.+9=:,25 ; x-3 = ±5, etc 

10. 8a;2+20a;-a2 + 9 = 4a;2 + 22a; + 30; 3a^-2a; = 21; 

• 2a; ^ o 2a; 1 64 1 . 8 .^ 

«^-3-7;a;2-3- + -5-=^;a;-3-=±-^,eto. 

11. 8x2+12a;-a«+49=:4a? + 34a; + 42; 3a;2 _ 22a; = - 7 ; 

o 22a; 7 « 22a; 121 100 11 .10 . 
3 3' 39 9*3 -"3* 

12. a;2_iia.=^12;a;2_iia; + 121^169 ^.^H^+IS ^^ 

4 4 2 2 

13. a;2«i3a.«i4. r^^Y^j,}^J^^ . a;-^=±]^,eta 

4 4 A A 

14. 12a;2-8x + i77 = 192;a;2^^_^. ^2_^+^==g, eta 

I5.3x2-169 = 26x;a^-?|?=l|?; ^^^%1|?=576, etc 

16. a;«-9x = -20;a;2«9a. + 8l^l a.«4=±^,etc 

4 4 2 2 • 

17. 6x2-28a-48-300 + 20a;=7a;2-56a; + 84; a^ - 48a; « -432, etc 

18. a?»-8a;=-12; a;2_8a; + 16 = 4; a;-4 = ±2, etc 

19. 9a;2.90a.+ x25-54a;'=:9ai2-75x; h^-^\fiX^Vlfi\ 

o^l5x 125 5.15x^225 27225 .15 . 165 . 

3/ + sst : as* A 1 = : x A =& + • etc 

54 54 ' 54 ^ 11664 11664' ^108 "108' 

20. 7a;2 + 35a.-8x2 + 20a; = 6a;2 + 16a;-70; W-Z^x^*l{i\ 

2 39a; ,^ „ 39x , 1521 3481 39 .69 .^ 

x«-^-:10; a;2._ + — =--;x-j^.±-,etc 

21. 8x«-20x+6x2 + 16x-70=7x»+35x; 7x*-39x-70, etc 

22. a;2-.6x+9 + 4x— 44; x'-2x«35, etc 
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23. x2 + lla;«7a:*-9-4a;; 6xa-15a;=9 ; 2a;2-5«=3; jc2-^=|-; 

o 5a; 25 49 5 .7 ^. 

ar — = — \x = + — « etc 

2^16 16' 4 "T 

^ ^6 6 ' 6 144 144' ^12 ""12' 

25-«^-2- + l6=l44'*-T=*12'"*^ 

27. 6a;+2a; + 2=3a:2+3x; 3a;2-5a;=2; {Ba-^=|.,eta 

28. 4a«-33=a;: a:2_^=??. {b2_£.+ 1^??9 to, 

» 4 4 ' 4 64 64 

29. 2x« = 3x2-3» + 2x2-4x + 2; x2-^= -|-, eto. 

o 7a; 46 - 7a; 49 2809 7 .53 . 

3^-.^-l5=i5' ^ -Is-^Soo^goT'^-so^-so'"*^ 

31. 6a; + 10-10aj+20 = 3a;?-12; a;2 + ^=14,eta 

32. 4fl;*-100 + 40a-4a« = 75x-15x2; 15x2 - 36a; = 100 j 

aj2.75^20.^_^^^289^^ 
3 3' 3 36 36' 

33. 90»-m+18x-22a^; «?-^=-g; «.-^ + ^»g.etc 

34. 3a;'-5x=7a+420; a;?-4x=140, etc. 

48-12a; + 40- 8x^ 32 . 22~5x _^ 8 , 
^^' 20-9x+a;« x+2' 20-9x+ai*'^a;+2* 

44 + 12x-5a^2=160-72a; + 8a;2. I3a;2-84a;= -116i 

o 84x^,116. ^.8^^.1764^256 
^13 13 ' *^ 13 ^ 169 169' 
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36. 10x2 + 490 - i40x + 10jc2 = 203a5 - 29a;2 ; 4^ - 343x = - 490 ; 

x2-7a;= -10, etc. 

37. ««+ (a+6)x+M!=(^^«+^*=±i^^eta 

38. x^- (5-a)x+^'=(*M';»-^=±^,etc 

4 4 2 2 

39. a^'-Sax + a^ssJ^; a— a=±6, etc. 

40. :■?- (a«-aS),+Mr^'»(^+^».^_^«=±^,etc. 

4 4 2 2 

„ ax . a^ 9a' .a .3a .^ 
^'- ^ +T + 4p=4p5^-*-25=-26''*^ 

« a« + &2 (a^ + 6^2 _ (ag- 6^)2 a^ + ^g . a«-6« 
"^^^ ^" oft ***■ 4a262 - 4a262 5* 2a6 " " 2a6 ' 

XCIII. 

i.x»+2xy+y«=1600) i^+^-^^O t^. 

4xy =1200 r ^^ ' (x-y=±20 

4xy =144)' ^ ^ ' U-y=± 5 

4xy =400)' ^^ ' U-y=±21 

4xy =264)' ^ ^ ' (x + y=±25 

5. x'-2xy + y2=2025) , ^ , „^„^ (x-y= 45 .^ 

4xy - 400)* ^ * ' (x+y=±101 
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XCIV. 

1. a52-2aw + «2=:16 ) 

2. {r'-2aw + «2=i00) ^ ^„ « « « ^ 

^* ^"^t^^^Se I ' 2^=240; «2 + 2xy + y«=676, etc. 

«« +y»=32 S ' ^"-^^ = a!»-2iy+y»=0, etc 

5. x' + 2xy + y^=144 



+^2=104 1 ' ^"^^ ' a2-2a^ + y2=64, eta 



6. {B*+2flM/ + t/*=2401 ) 

«« +^2^1681 i ' 205^=720; a^-2a:y + y^=961, etc. 

XCV. 

1. a?- a^ + ^=13 I 3^^3g 3c2-2ajt/ + v'^=l, etc. 
x2 + 2«y + y2=49)' ^ ' ^^^t-y ^, ci^ 

2. ac*— sct/ + v2= 31 ) 

o > ; 3xt/=90: a:*-2ajt/ + t/2=l, etc. 

x»-^+!^- 4S•^=^'^■^^^^=^«'***'• 
6. jb2+ xy + y8=93 



a;2 



-^ + ?= 9|;3xy-84; «« + 2xy+y«=121,etc. 
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XCVL 



1.2.1 81 



' x^ Xii 'f 400 f . 2^^J0 . 2__ 2^ Jl-JL etc 
\^ 1 __ 41 r ' ay 400 ' a;2 it/"*" f 400' ' 

a2 ■*"7~40o3 

• x^^o:/ v^ 16 ^ . _2^ 4 . 1_1^_L^1 etc. 
J^ J.__ ^r ' xy 16' x2 an/^i/^ 16' 

^"^'^'^"''t^'^^] 2 ,„ 1 2 1 , , 

>;— = 12;-2 + -2=l,eta 

1 17 
4 Divide the second equation by the first ; then =r-l-, etc. 

X 2( 12 

117 

5. Divide the second equation by the first : then =-i-j etc. 

X y 2 

6. Divide the second equation by the first ; then =7, etc. 

X y 

XCVII. 

1. x-y—l; a?-2xy-hy^=^ 1 ; 3xy = 36, etc, 

2. x^+l2xy + 36y'^=676; a; + 6y=±24. 

Now, from the first equation, x{x + 6y) = 144, .*. ± 24® = 144, etc. 

3. si? + 2xy + y^=44,l; a + y = ±21. 

Now, from the first equation, x (a; + y)=210, ,*. ±21x^210, etc. 

4. x2 + 2xy + y2=i00; mds^-2xy + y^=Z6 ; 

hence x + y= ±10, and x -y=s ±6, etc. 
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5. fl5 + y=8; a;* + 2icy + i/2=64 ; 3xi/ = 45, etc. 

6. 4x = 10 + 51/ ; put — — ^ for 05 in the first equation ; 

then (10 + 6y)%90y + 45y«^ioo . 703^+ 1903, = 660 ; 
4 4 

33 

7]/^ + 19y = 66 ; whence y = 2 or - -^, etc. 

y.Puty-mfl.. Then 3^.^,^^^ =-;-^-^-^^-; 
25 + 25m + 25m2= 117m2 - 195m ; 92m2 - 220m = 25 ; 
hence we get m = — or - 2« * Taking the value — , we get 

a;2+^ + ?^=39 ; 39x2 = 39 x 4 ; x= ±2, eta 

o -D * «. rm,^« a;2 + ma;2 66. 1 + m 66 

8. Puty=m^ Then-^-^^=-;-— ^,=^5 

5 + 5m = 66m-66m2; m2---^=-_; hence we get 

OD 66 

m = 1., or A. Taking the value -|-, a^ + ^= 66, 

whence x^ = 33, x = ±6, etc. 

9. Put y = wx. Then _1±^,=?? ; whence m =1 or - ^ . 
^ ^ 5m + 2m2 12' 2 10 

Taking the value J, we get Sx^ + 2x2= 20 ; g. = +2, etc 

p . __ rni,-_ g2 _ ^y^ + |y^2j;2 ^ 7 1 - m + m' __ 7 

10. ruty-wix. inen^^pp^^^-^^j-g-^-— ; ^-^^—-^^-leg 

162 - 162m + 162m2=21 + 91m + 56m2; 106m2 - 253m= - 141 ; 

_2 253^ 141 . ^ 253 . 65 . ^ 3 ^, 47 

m — — m =■ — — ; wi — — ^ X — % m = — or — — • 
136 106' 212 212' 2 53 

Taking the value |-, we get x2-?^ + ?^=7; «-±2, etc. 
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11. Put v^ma. Then-lr?!L-=?5 ; 35m2 + 53m=18 \ 

m + m^ 18 

. 53 .73 2 9 

70 70 7 10 


Taking the value — we get x= ±7, etc. 

29 — 7v 

12. x= — -—2 ; putting this for x in the first equation, we get 

o 

2523-1218y + 147y^ . 116y->28yg^^,^2_>,, . 
25 "^ '~5"~ ■ +^y -^^ ' 

132^2 - 638y = - 748 ; y = 2 or ^, etc. 

00 

13. x + y=22; x2 + 2scy + y2=484; 3a2/ = 360; a^=120; 

iB2-2xy + y2=4; a;-y = ±2, etc. 

14. Subtract the second equation from the first ; a? + 2ocy + y^ =slQ9 ; 

X + y = ± 13. Take the positive value, and for y put 13 - sc in 

the first equation; x^ + n7x-d7?=-340;x^-'^x= -— ; 

o o 

. 117^13689 2809. ^ 117 . 53 . 

t 

15. a;* + y2=225 ) a^ + y^+2xy=Ml ) a; + y=±21 ) 

2a^=216r a^ + y^'-2xy= 9)' a-y=:±3r®*^ 



XCVIII. 

1. Let X be the number ; then -2. x -^=864 ; a;2-=5i84, etc, 

2 3 

2. Let X be the number ; then /^ x —^ -r 3 = 298— ; ~=896, eta 

3. Ii6t X be the number ; then (94 -x) (94+x)>b8512, eta 
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750 X 1 

4. Let X be the greater ; then — is the less ; and x x =3 — , etc. 

X /50 3 

5. Let X and y be the numbers ; then ac^ + 2/^= 13001 and x^ - y2== 1449 ; 

adding, 2x^=14450, etc. 

6. Let X be the greater ; then J— is the less ; and x ~ 21 = 21 — — ; 

X X 

x8-42x=-377; x2-42x + 441=64, etc. 

7. Let X be the number ; then ^x4-x^x-^ = 6750 ; x*=810000 ; 

2 3 4 5 

x2=900; x=30. 

8. Let X be the number ; then ii^ = ^ + — ; 11500=x2 + 51, etc. 

X X . 

9. Let X be the number ; then (x + 20)^ + 2 (x - 10)^= 17475 ; 

x2 + 40x + 400 + 2x2 - 40a; + 200 = 1 7475 ; 3x2 = 1 5375, etc. 

10. Let X and 26-x be the numbers ; then x2 + (26-x)2=436 ; 

2x2-.52x + 676=436; x2-26x=:-120, etc. 

11. Let x + 17 and x be the numbers ; then (x + 17)2 + x2s= 325, etc. 

12. Let X and — be the numbers ; then x2+ — \- =514 ; 

X x^ 

X*- 514x2= -65025 . x*- 514x2 + 66049 =1024; 
x2-257= ±32 ; x2=289 or 225 ; x=17 or 15. 

13. Letxand 16-xbetheparts; thenx2+(16-x)2 + (16-x)x=208 

x2 - 16x + 256=208 ; x2- 16x= - 48, etc. 

14. Letx2be the number; then x2+x=1332; x2+x + 4-=^^^ 



4 4 



, x + -L« ±J1 ; a;=36 ; x2=1296. 
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195 

15. Let ac^ be the number ; then ac^ - a;=— — , eta 

4 

16. Let 7? be the number ; then oi? - a; =2550, etc. * 

1 7. Let X and — be the numbers ; then (x + — ) (x ) =20 ; 

X \ X / \ X / 

a^- 52^=20; iB*-20a;2=576; a;*-20a:? + 100=676 ; 
x^ 

a;' - 10= ±26 ; taking the positive value a; =6, etc. 

18. Let X be the greater, y the less ; then x (x + i/)=204 and 

y (x-y)=35, or, a!:' + xy=204 and xy-y^=Z6, 

Put y=mx. Then _^^i!??? „=--— ; hence one value of m is— - 

mx^—m^or 35 12 

and 0^+5^=204; 17x2=2448; a;2^144, etc. 

19. Let X and a; -* 5 be the numbers ; then a; (2x - 5) = 228, etc. 

20. Let a;— 1, a?, a + 1 be the numbers ; then (a; - 1) a; (x + 1) =3a; ; 

x^- 1=3 ; x2=4 ; x=2, etc. 

21. Let X and x + 1 be the numbers ; then (x + 1)*— x2=15, etc. 

22. Let X and x + 1 be the numbers ; then a^ + (x + 1)^=481, eta 

23. Let X- 1, X and x + 1 be the numbers ; then (x- l)2+x2 + (x+ 1)* 

=365, etc. 

24. Let X be the number : then — = — -+ 1 : 
^ X x+3 * 

60x + 180=60x + x2 + 3x; x2 + 3x=180, eta 

25. Let X be the number ; then — = + 1, eta 

X x + 4 
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675 

26. Let X be the price of each piece in shillings ; then 675 =48 x x\ 

X 

67505=32400 - a;^, etc. 

180 180 

27. Let X be the number ; then — = - -- + 3, etc. 

' ' X a; + 3 

108 108 

28. Let X be the number of mile^ ; then = — „ + 6, etc. 

X a; + 3 

29. Let X be the number of sheep ; then — = — ^-z-^r^^ etc. 
^ *^ X a;-15 10 

111 

30. Let X and x + 2 be the number of hours ; then — + — - = ---, etc. 

^ X x+2 2H 

31. Let X be the number of yards in the breadth ; 

then X (x+ 1) = 10100, etc. 

32. Let lOx + y be the number ; then x=^y and (lOx + y) (lOy + x) 

=2268 ; hence 21y x 12^=2268 ; 2/^=9, etc. 

33. Let X and y be the D, 

distances in feet 
of the ladder from 
the bottoms of the 
houses ; z the 
length of the lad- 
der in feet. 

c y 

Then since BGE is a right angle, 

DC A and EGB together make a right angle. Eucl. L 13. 
But DC A and ADG together make a right angle. Eucl. i. 32. 

.-. angle ECB= angle ADC, 
Hence triangles A CD and BE C are equal in all respects. Eud. i. 26. 

.'. x=27, and y=36 ; and x + y=63. 
Also 22= (27)2 + (36)2. Eud. i. 47 ; and .-. 2=45. 
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34. Let X and ^ be the length 'and width in feet. 

Thenjxf=^.f 

and <^^A.) = 2(..,)-5[' 

1050^=1280^-736 > an,=32 ) 34^.2^^33 ^^ 

14a; + 15y = 16x+16y-34) ' 2a; + y=34r ' 

35. Let 10x+^ be the number. Since the number is less than 50, 

and the difference of the digits 4, V ^ ^^ greater of the digits. 

Theny-a;=4 ) 

•^ ' eta 



(10y + a;)2-(10a; + y)2=3960 



!• 



36. Let X be the number of rows, is then the number of trees 

^ X 

in each row. 

Then (x - 20) ^12222+ 25^ = 10000 

or, 10000a; - 200000 + 25^2 . 500a; = lOOOOaj 
or, a? - 20x=8000, etc. 

37. Let X be the number of men in the regiment ; y the number in 

the side of the square at the first attempt. 
Then y^=x - 39 and (2/,+ iy=x + 50. 
Hence (y + 1)^-^2 -89 ; whence 2y=88, y=44, etc. 

XCIX. 

, ^ 29-7y . 4-2y ,^4-2y 

5 ^6 5 

^, 4-5m -» - m ^ . m „ 

y*= — 2 — «=2--2m-^;let -h""^' m = 2n 

Then y = 2-4w-w = 2 — 5n 
anda; = 5— i^ + m = 5-2 + 5n+29»s3+7n 
when n = ; y=^2 and a; = 3. 
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2. a;= — -_y = i3_2y--^^ - ; let -^^— = »* 
,. 7m + l 2m + l ,^2m+l ^ 

y ^-^^—^ 5 1^*— 6 * 

n = 2p + 1 

Theny = m + n = 2n+2? + n = 4p + 2+jp+2p+l«7|)H-3 

a;=»13-14p-6-4p-2-|)«6-19p 
when |) = 0, a = 5 and y = 3. 

1170-19y_ 6y , 6y^ 

^' 13 ^^13' ^®* 13 

D DO 

Then y = 13w and x = 90-19n . 
when n = 0, y = and jc = 90 

n = 1, y = 13 and x = 71, etc. 

26-5y « 2y-2 , ^ 2y-2 _ 

4. a;=--^=8-y--Y-;let-^==m 

y= — 5— =m + l + -2 ; let -2="-; m— "aii 

Theny = 2n + l + n = 3w + l 

a; = 8-3n- 1 - 2ri = 7 - 5n 
whenn — 0, y=»l, a; = 7 
n«:l, y=»4, a;«2. 

5. 5y = 14a;-7;y = 2x-l+^^;let^^=m 

6m+2 ^m + 2 i.m + 2_^.^ ^^ o 
a; = — ^ — s m + — -. — ; let — -t- « n ; m » 4n - 2 
4 4 4 

Then a;=-4n-2 + n — 5n-2 

y — lOn-4- 1 +4n-2 » 14n- 7, etc. 
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6. .=1031^zl5_^^^3_y_4y_-_8. j^^4j^8.^ 

11m + 8 „ . . 3m , , 3m ^ 
y= — - — = 2m+2 + — r ; let— p=» 
4 4 4 

m = f=n + |^;letf=l>;n-3i. 

Theny = 8p + 2 + 3p = ll;? + 2 

a;=:93-ll2>-2-42) = 91-15p, etc 

_ ^, 308-1105 ,. 4a; , , 405 ^ 

7. y= ^^ =44-a5-y; lety=w 

^ 7m , 3m , . 3m 

»=-— =m+ -7- : let — r=^ 
4 4 4 

^ 4n . ** 1 i. ^ «^ . « o«» 
m=— =71+ — ;lety=i?; n=3p 

Then a5=m+n=3p+j? + 3p=7p 

y==44— x-m=44 — 7p — 4p=44— lljp, etc. 

Q ^ 23 + 19y -. . ^3y + 3 , ^ 3y + 3 _ 

g. a;= — g«=5 + 4j/+ ^. ; let -2-— =m 

4 * 4 4 

y=» — - — =m-l + — ; let-^=n; m=3» 

Then y=^3r»-l + n=4M-l 

a=5 + 16n-4 + 3n==19n + l, etc. 

^ ^. 2005-683 „ ^- , 2a;-8 , , 2a;-8 
9. y= g -2a;- 76+ —^ ; let -^- =m 

a;= — 5 — = 4m + 4 + -^; let -5-=**; wi=2» 

Then a;=«87i + 4 + n=9n + 4 

y=18n + 8-75+2n=20w-67, etc. 

383 -7t/ ,-^^ ^ V-2 , t/-2 
10. x=^2-^= 127 - 2y - L . ; let ^^"^ 

Theny«=3m + 2 

x«127-6m-4-m=«123-7m. etc. 
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II. y= — =13- 6z T— ; let — - — =m 

4 4 4 

^_4m + 2 ,m + 2 i.m + 2 « . ^_q« o 

x= — ^ — =m+ ; let — 5— = w; m=3n-2 

Then a;=3n -2 + n=4n- 2 

y=13-24n + 12-3w + 2=27-27n, etc. 



T^ « 653-9V „ 2y-2 , ^ 2y-2 

7 * 7 ' 7 



m 



y=7m + 2^3^^^^m.j^^m^^.^^2^ 

Then y =6w + 1 + n= 7n + 1 

a;=93-7n-l-2?i=92-9n, eta 



"^ 7 9 63' """^'^ 



^, 57-9a; ^ 2a;-l , . 2a;-l ^ 
y= — = — =8 -a =— ; let — =— =w* 

7 7 ' 7 

7m+l _ m + 1 ,^m+l _ « 1 

a= — ^ — =3m+— — ; let —0-=^; m=2»-l 

Thena;=6n-3 + n=7n-3 

y=8-7/H-3-2?i + l = 12-9» 
when n=l, x=4, y=3. 

^ llm + 5 - .o.^'i + l ii.^ + 1 ^.^ o«, 1 
flJ= — — =5m+2 + — ^— jlet — 5— =»> m=*2n-l 

Thena; = 10/i~5 + 2 + n=ll/i-3 

y=lln-3-7 + 2n-l = 13n-ll 
when n=l, a=8, y=2. 
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1 5. Let X be the number of florins, t^ the number of half-crowns ; then 
Then y=4w + 2 and a;=12 - 5m, etc. 



16. Let a; be the number of half-guineas, y the number of half- 

crowns; then 

21a; + 6y=800; y=160-4a;--|- ; let ^=m 

5 5 

Then a;=5m and y= 160 -21m 
when mal, a;=5, y=139, etc / 

1 7. Let a; be the number ; y the first quotient, % the second quotient. 



inen ---=t/H — • — ^za — 
5 ^ 6 ' 9 9 



4« + l , . 42 + 1 



Hence 6^ + 2 = 92 + 3; y=a + ^lZJi . let ^fi-m 

5 5 

^ 5m-l .m-1 ,,m-l _ >« . , 

«= — r — = m + — -r—\ let — ^ — =n; m=4n + l 
4 4 4 

a=5n+l ; y=9n + 2 
Hence 2/= 2, 11 . . . and hence a;=12, 57 . . . 

18. Let sc be the number of guineas, and y the number of crowns. 

Then 21a; + 5y= 235; y=47-4a;-— . let — =m 

6 5 

Then a= 5m ; and y=47 - 21to, eta 

19. Let X be the number of half-guineas, and y the number of half- 

crowns. 

Then21a; + 6y=183; y=36-4a;-^ let^=m 

5 

Thena;=5m+3; and y=36-20m-12-m=24-21m, etc. 

L 
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20. Divide by 17; then I9a!-31y=-— - ; and the right-hand side 

being a fraction, no integral yalues of x and 1/ can make the 
left side equal to the right. ^ 

21. Let X be the number of oxen, y of sheep, z of hens. 
Then a; + y + »= 100, and 100x + 20y+a=2000, 

.'. 99a; + 19y= 1900 

Hence y = 100 -6a;-^; Iet^=m 

fl5=— — =5m--r; let -t'=**> m = 4n 

4 4 4 

Thenx=19n; y=100-99» 

If n=l, a;=-19, y=l, and /. «=80. 

22. Let A f^ve x sixpences and receive y fourpenny pieces. 
Then 6a; - 4y =58 ; or 3a; - 2y=29 

Then y=a;- 14 + ^ ; let ^=m 
Then a;=2iii+ 1 and y=3»»- 13, etc. 

23. Let X be the number of half-crowns, y of florins^ % of shillings. 
Then a; +y =42, and ^ + 2y+«=244 

Hence x + y=42, and 10a; + 8y + 4«=976 
.-. lla; + 9y=976 

Hence y=108 - a; - ??^ ; let ^^-^ 

a;=4m + 2 + ~;let^=»; m=2n 

Thenx=9n + 2; y=108-9n-2-2w=106-ll» 
Hence a; =2, ^=106, «=27, which gives the greatest number o{ 
ooins possible. 
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24. Let there be x lialf-crowns, y florins, and % fourpenny-pieoes. 

Then x + y + » = 50, and 30a5 + 241/ + 4»= 1200. 
Hence 26a; + 20t/= 1000. 

...y=50-a;-g;letg=t». 

Then a;=^=3m+~; let ^=n; m=3ii. 

Hence x=10w and y=50 — 13n 

.-. a=10, 20, 30 ; y=37, 24, 11 ; »=.3, 6, 9. 

25. Let A give x soverei^s, and receive y dollars. 

Then240x-51i/=12; or, 80a;-17y=4. 

Hence y = 4a; + — -— ; let — =y- =m 

x-m+-^^;let-j2 *" 

mB27tr+ — - — ; let — = — =1) 
5 

n = 2;? + 2+^; let^«5;i?=2gr. 

Thenx=m+r^=37i+j?=6p + 6 + 62=173 + 6 
y =4a; + m«= 682 + 24 + 2n +jp=»82gr + 28. 
Hence when 2=0, a;— 6, y= 28. 

26. Let 2a; and Zy be the parts ; then 2x + 3y »«25. 
Then a;-12-y-^;let^=m 

y = 2m + 1 and a;= 11 - 3m 
Whenm=0, y = l, a; = ll; 2a; = 22, 3y«3, etc 

27. Let there be x crowns and y florins ; then 5a;+2y">49. 
Then y-24-2a;-?^; let^=m 

a;»B2m+l, and y=22-6m 
Hence we get positiye values for x and y, when m>»0, 1, 2, 3, 4. 
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28. Let 7a; and lly be the paxts ; then 7a; + 11^=100. 

Then a;=14-«-^^; let ^^=m. 
^ 7 ' 7 

7m + 2 3m + 2 , ^ 3m+2 ^ 

y«— ^=m+— ^— j let— ^^=» 

m= — — =n + — — ; let — — =i>; n=3p + 2. 

Hence y=s27i+2?=7p+4 

x=14-7p-4-n-p=8-llp. 
When^=0, y=4, a;=8 ; 7a;=56, lly=44. 

29. Let the qnotients he x and y. 

Then 5x + 2 and 7y + 4 are the dividends 
/. 6a; + 7y + 6=100, or, 5a; + 7y=94. 

Thena;=18-y-?^; let ^^=m 

y=27W + 2 + ^; let^=ri; w=2w. 

Then y = 5n + 2 and x= 16 - 7n. 
Hence a;=16, 9, 2 ; and y=2, 7, 12 
and 5a; + 2=82, 47, 12 ; and 7y + 4=18, 63, 88. 

30. The L. 0. M. of 2, 3, 4, 5, 6 is 60. 

Hence the general expression for the number required is 60m + 1. 
Making m=l, 2, 3 . . . . successively, we get 61, 121, 181, 241, 
301, 361, and of these 301 is the only multiple of 7. 



CI. 
I. «^+{c«»^ + y^ 

85^ +fl5*y2p H 
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a*» + 3a*»y* + 9a2«y^ + 27a*V» 

- Sa^^ - 9a^^ - 27a'"2/*' - 81y** 

a*» - 8I2/** 

a**+2ax2d+4aa 



«W-.2aaJ« + 4a2aJ« 

«8d +4a^*<i +I6a* 



5. a«» + &*-2<J^ 
2a«-6+c* 



2a*» + 2a«6*-4a«<f 



2a2»+2a«6*-4a«»<f-a«6-6*+i + 26<f+a?»c"+6V-2<f+' 



6. 3jiii»-*__y» 
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as** + x^^ H 

9. a^+xJ»+l 10. x^-x*> + l 

X^P + xP+l x^-xP + 1 



x*P + x^+x^ a^-a^P+a^ 

+ x^ + x^+a^ -x^+x?P-a«» 

+x^+xP+l +x2p-x«» + l 



aj*»»+2x^+3x^ + 2x»+l x^-2x5i»+3x*-2x*» + l 

OIL 

I. a^ — «/•*) as*** — «** (aj*** + ai?"*!/''* + jKi''*|/** + ^** 
aff*** — ai^'^t/"* 
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3. »*'-t/^)aB^-y^(x5r^jg4r2^^ et^^ 

«^t/^-y% etc 
4- a?P+6«fl)a"^ + 2>^^(a^"a^&*S eta 



-ais^62«+6HXr,eta 

5. a^-3)a^-243){B«+3x3d, etc 
aM-3a^ 



ac«-243,etc.. 



4a2ma;a» + 8a«x3» + 1 6aj^ 
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2 + 10xP + 2x2p 






3a2p+15iB3p + 3iB4p 

3»2p + 15(B3p + 3a4p 









a»« + 6a^+15a*« + 20a3» + 15a*»+6a« + l(a3» + 3a2» + 3a'» + l 



a^ 



'6ni 



2a*» + 3a*» 






2a3« + 6fl2« + 3a« 



2a*»+6a*» + 6fl'» + l 






2a3"» + 6a*» + Ga*" + 1 



la 



2a"» + 6* 



a«~ + 2a«6* + 62» + 2a"»c'' + 26"c«' + c2»*(a« + 6* + <f 



a 



2m 






2a"» + 26» + (f 



2a'»c''+26*<f+c*»' 
2a"»c''+26«<j^+c*' 
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cm. 

I. a5f-2fl5i + l 2. 








at-o:! 


y -1 








1 



a - aM>\ + ai6l - aJci — al&ici + aid 
+ai6i-al6l+ h - a*6ici - 6M + Wcl 
+ aid - a\h\c\ + 6lci - alcf - h\t\ + c 

a+6 + c-3ai61ci 

2xi-3y4 

10a; + 4jcly4 + 6x4yi + 14xJ2/i 
- 16a:f yi - 6a;iyi - 9a:*y5 - 21y 

10a - lla%i + 5aelyi - 21y 

6. mt+mfni + mf»l+minf +n* 
mi-ni 

m + m\n\ + mf w2 + mInJ + mint 
- mtni - mJnl - minJ - mint - n 

W — n 



lyo 
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7- 


iii} + 2(24mi + 4di 




mt-2(2im 
+ 2(2im 


+4(i4mf 

-4<iinil + 8(»mi 

+ 4diml-8(iJmi + 16(i 


8. 


2af 


+ 4a?6f 
-36t 


+ 4diml +16(i 
+ 6aW + 96f 




16a + 8a?6f + 10a»6f + 18al6f 

- 24a?6* - 12af6» - 15a»6f - 276 


9. acJ + ai 
x\-\-a\ 


16a + 8a?6f 

1 

al 

ft 

1 

k-6xi + 9 


+ 10a?&f + 18al&f - 24a9&t, etc. 

10. «i-ai 
aj*-ai 




-aix* + al 


xf+2aJa*+ 

II. acf + yl 
acf+yl 

acf + xfyf 


a5f-2aJa5i + al 

12. a + 6i 
a+6i 

+ a5i+U 


x* + 2afyl + 

13. xt-2xi+3 
icl-2a:4 + 3 


a2+2a6i+W 

14. 2a;f + 3{c^ + 4 
2xf + 3{c^ + 4 


a;-2fl:« + 3ar 
+ 3x1 


4x^ + 6x9 + 8x1 

.+ 6x? + 9xf + 12xf 

+ 8xl + 12x» + 16 



x-4xi + 10xl-12xJ + 9 



4xt + 12xf + 25x1 + 24xt + 16 
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15. iri-yi + 2* 

-xiyi + yt-yfeJ 
of - 2a;iy I + yf + 2a;i2J - 2yia* + «t 



16. a*+2yi-ai 
a5* + 2yi-ai 

ci + 2a%i-acfeJ 
+i:iBlyi + 4yi-2yi8* 

- xigl - 2yi»l + 2* 

X* + 405%* + 4yi - 2xfaJ - 4y iai + 2* 



1 

I. al-y*)a5-y(xl + i/i 


dV. 

2. al+Wr)a-6(a*-6* 






3. xl-yJ)a;-y(a:l + a%l+yl 
ac-alyi 




adIyV-y 




xlyl-y 
«lyl-y 


am^h 

am^h 
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5. a?i + yi)a; + y(acf-a%t, etc. 6. mi -n*)m-n(mt+ mini, eta 
ic + ictt/i m-mM 

- xiyi + y, etc. mini - n, etc. 

7. ai-3yi)a;-81y({Bi+3a%i, etc. 

a5-3xiyi 

3xlt^-81y^ eta 

8. 3at - 2&i) 81a - 166 (27al + 18aiW, eta 

81a-54fltl&i 



54al&i - 166, eta 

9. a*+xJ)a-a5(a*-a5i 10. mi-3)m-243(m* + 3ml, etc. 

a+aixi m-3m* 



-ai«l-a; 3mt-243 

- airf - a; 3ml — 9ml, eta 



II. a:l + 7)a; + 17xl + 70(a;i + 10 12. ai-3)a:l+«l-12(xl+4 

x + 7a:4 a5l-3xl 



lOrf + 70 4fl5l-12 

lOxi + 70 40^-12 



13. M-l)-5l + 3&-3M + 6l(-6 + 26l-6i 
-W + & 



2&-3W 
26-261 



6f + 6l 
61+61 
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- flcfi/l - jclaJ - Sa^yizl + y + » 

xit^ + 1^ - scM — 2xiybi + 2 
acJyl+y + ^zt 

— aiizi — xi^zi — xJzl 

— a:h/i2i — ylzi + jcizl + z 

xizi + yizf + z 
ofef + yfel + a 



15. {BJ + 4)a;-6xf-46xJ-40(»l-9a:i-10 
35+4x1 



9al-46al 
9a:i-36x* 

-10a*-40 
-lOxi-46 



16. mi - mini + ni) m + mini + n (mi + mini +«* 

m-mlni+mini 



mini +71 

mini - mini + miTiJ 

mini-m<inJ+» 
mini - mini + n 
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17. 2)l-2pi + l)2>-4pl + 62>i-4pi+l(2)i-2pi + l 

- 2p3 + 5pi - ^ 



-2a5iyi-3y-4yh*-2fl5W-» 
-2iJyi-3y— yia* 

-2a;i»i-3i/i2*-» 
-2a*8i-3yt2i-» 



a; - jcfyi + irfyf — ajfyf + idyt 
a^yt - irfyf + idyl - a%t + y 



CV. 

I. a-1 + 6-1 2. x-s + ft-'* 

0-1-6-1 a;-»-6-« 






a 



-s -6-s «;-• -6-« 
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x* + x^+l+x~* x*-x^+l 

-X«-l-X-«-X"* +x2-l+X-« 



-«-« 



+ l-x~*+x"* 



X* +1+X"'* 



5. a~* + 6~* 6. a~i-6~i + c"^ 






a-« -6-* 



+a~V^-6"*c"* + c"' 



a-«+2a-ic-i-6-2 + ^-2 



7. l+a6"i+a«5"* 

1 +a«6-«+a*6-* 



8. a«6-«+2+a-262 



a*6-* + 2a26-2+l 
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3.-2 _ x~^ + l 

+ 4x"8 + 3a"2 + 2a;''i+l 

2 3 

2 

3 

2 ^V^ 

^ -2 3 _, 7 



K^-4 .7-3 107 >2 . S _, 7 



CVI. 



I. a; + a;"i)a:2_a.-2(g5_a.-i 2. a-fc"*)^^- 5-2(^^5-1 

jb2 + 1 a^-oft-i 



-l-a;-2 a6-i-5-« 
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4. c-d-i)c6-d-6(c*+c3d-i + c2(|-«, etc. 






c^rf-^-c^d"', etc. 



l + aj'V 



6. a-«-a-i6-i + 6-2)a-*+a-26-2+5-4(a-2+a-i5-i^5 2 



a-s6-i-a-25-2+a-i5-8 

a-26-2.a-i5-8+5-4 



7. «y"i-«"H^)a53y-8-3xy-i + 3x-ii^-aj-3y8(a:2y-2_2 + a-2y2 

— ^ 

^ 22:1^-1+ 2a;~^ 
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27 



80;"^ 3x~* Qg"* 
4 2 "** 2 



/3a;-8 ^ .- . aj-i „ 



5g"^* 41g"^ 43g"« 
2 8 " 4 



6a;-* 



^+ 5x-»-16a;-« 



5l! 17a;-^ 33g"^ 
8 "*" 4 " 4 

8 " 4 4 



^-9a;"i + 27 
2 

2?^-9x-i + 27 



9. a5-i+a-i6)aS6-3 + a-368(a«6-«-l+a-*6« 
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o. a-i + 6-i + c-i)a-»+6-3+c-3_3a-i6-ic-i(a-«-a-i6-i-a-ic-* 



-a-26-i_a-i6-2_a-i5-ic-i 









cvn. 



1 nfci>+ia 
2. {a;"«*x»i»}*»-a=x *i-2 . 



1 lOH-lto 



^j^ig^._^_^,j_^y^^ 
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7 2 

3a;-2-2a;-i-Y 

7x-*+12a;-«-4a"* 

7 



^ -4^22 _s 421 .2 10 -1^ 1 

^"^ +3^ --42'' y'' -^T 



6. ^5- — «jc«-«+«-»». 



7. a!* + y*)sc**-y*»(aJ*-y* 






8. af + 3a&l + 3ai&f + 6f 

a2+3a56l + 3a6f+ai6f 
- a56f-3a6l-3ai6l-6V 

a' + 2a56l -2a*6t-6V 



9. a\-h\)a-'b (al + ai6*, etc. 
aiW - 6, etc. 
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0. (a2)«»=a3+2+... mtenM=,^a»^ct»xa»=(a'»»)2 

1 

1. a'^^ssct**; ,\r(tSi^=^mn\ m*~^=»»; m=»»-i. 

3. (ic*)»-r(»»)^"«=ajP2^a^*-i»«=ajM. 

4. 4a^-|.i-=4a*x4a«=16a*». 
4a* 

6. 2a*» + 2a«6P-4a«<5?'-3a«6-36*'+i + 66d*. 

g a^(al + 51 - tti5i) ol 

• (ai + 6i) (at - am + 61) "oF+W' 

9, (a*+a* + l)(a:i-»* + l)=a:f + a*+l 
(a:f+a*+l)(xl-xi + l)=«l+a;l+l 

20. a"»-6a'*"^+ca"»"^ 






1 

22. {((t»)"^'»+i=a"H-i«ia~-^ 
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23. flc'»'+a;*^yP+a;V + y'' 
Qf-yP 

24. V625=V25=5; and j^2=j4Z* 



2C /J5|0IW~W ^ 4iWW""1* 



26. {Bl+3a^-l 



a5+3x2-xt 
-2a^-6a;J + 2a;~* 



CVIII. 

1. a^ and yi ; act and yl ; ya;* and ^y*. 

2. 4i and 2* ; 4A and 2A ; *V4«^ and ^2^, eta 

3. 18^ and 501; 18tand60l; y island ^60*, eta 



m 



4. 2'* and 2". ; 2"»" and 2^ ; "^2* and '7/2^. 

5. am and 6" ; a"»" and 6"^ ; "Va* and "V6"'. 

6. (a+&)* and (a-6)i; (a+6)l and (a-6)if, eta 
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183 



CIX. 



I. V24=V(4x6)=2V6. 

5. V(16x2ya?)=4«V(2y2). 
7. V(144x5c2)^12cV5- 



2. V60«V(25x2)=:5V2. 

6. V(100xlOa) = 10V(10a). 
8. 7.V(36xlla;)=42V(lla;). 



9. 18-V(|x|;c3)=6:cVf • 10. a^[a^>,fj^a^J^ 

1 1. ij{a{a? + 2aa; + jc^} « (a + x) V^. 

12. ^{x(pi?'-2acy+'f)\^{x-y)^x. 

13. Vf2(25a«-50a6 + 2562)} = 5(a-6)V2. 

14. V{7y(9c*-6c2y+t/8)}=(3ca-y)V(7y). 

15. V(27a«x262)=3a2y(262). 

16. ;^(20iByx8xY)=2a53^t'(20ajy). 

17. y(27m»»»x4w)=3mWy(4n). 

1 8. iJ{Z42aH^^ X 46) = 7aS&5 ^(46). 

20. y {a(a8 - 3a«6 + Zab^ '¥)}^{a-b) i/a. 



OX. 



I. 4V3=V16.V3«V48. 
3. 5 V9= yi25 . i/9= yil25. 

./3 



2. 3V7« 

4. 2V6: 

„3 „81 



a/9 . v^7- V63. 

yi6.y6=y96. 



s/3V^=y27.y|=y^. 

6. 3 Va= V9 . Va= VW- 
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7, 4a V(3a;)= V(16a«) ^(3*)= V(48a^). 



CXI. 

1. V3=y33=y27; y4= y42= yi6, eta 

2. Vl0=yiO8=yi00O; yi5= yi62= y225, etc 

3. 2 V3« V(4 X 3)« V12 ; 3^2= V(9 x 2)= ^18, etc. 

4 ^A-V-?^. vl^-V^^^ etc 
"*• ^ 5 " -^125 "^15"* -^225' ^^ 

5. 3V7=V(9x7)=V63; 4 ^3= V(16x3)= ^48, eta 

6. 2 V87» V(4 X 87)= ^348 ; 3 ^33= V(9 x 33)= ^297, etc 

7. 2^22= yi76= V30976; 3^7= ^189= ^36721; 
4 V2« V32= V32768, etc 

8. 3 V19« V171= ^5000211 ; 6^18= ^2260= ^^6062500 ; 
3^82= ^2214= ^4901796, eta 

9. 2 Vl4= yil2 ; 5 V2= ^250 ; 3 V3= ^81, eta 
lo. |.V2»V^;|-V3-4;|V4»4,eta 
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CXII. 

1. 3^3 + 8^3 + 18^3=29 V3. 

2. 30Vl0 + 20V2 + 144V2=30vl0 + 164V2. 

3. aV« + ^V»+c*Va=(a'+6^ + c^Va5. 

4. 4^2 + 7^2 + 2^2=13^2. 5. 2iy2 + 6y2 + 6V2=33y2. 

6. 4^6-3^6= V6. 7. 9V3-4V3=6V3. 

8. 72^2-24^2=48^2. 9. 10^2-6^2=4^2. 

10. 2lV3-2lV3=0. II. ^^% ^8=^48=4^3. 

1 2. V14 X V20 = V280 = 2 V70. 1 3. ^50 x ^200 = VlOOOO = 100. 

14. 5/(3a«6) X y(9a62)= V(27a363)=3a6. 

15. y(12a6) x' V(8a263) = y(96a86*) =2a6 ^(126). 

16. V12+V3=V4=2. 

17. V18-^V50=V^=|-- 

18. y(a>6)+y(a6^=y(|). 

19. y(a«&) - V(a&^ = ilipl = s^(y) • 

20. Ji.^^^)^Ji.^^^^^-^{^:^^)-j^^ 



CXIII. 

I. Va5 X Vy = V(a5y). 2. V(» - y) X Vy «» V(«y - y^. 

3. V(»+y)x V(«+y)=a;+y. 4. V(«-y)x V(aj+y)— VC^'-y')- 
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11. ,jx-\r Vy+ V« 

+ fj{xz)+ Mj(yz)+z 
x-y+2,J(xz)+z 

12. Mja+ Mj{a-x)+ ,Jx 
ija- /J(a-x)+ ijx 

a + V(»^ - oo;) + V(aaj) 
- Mj{a^-ax)-(a-x)— ,J{ax~u^ 

2x+2,J{ax) 

13. 21+ V(a^-9) 

21+ V(«a-9) 

441 + 2lV(a^-9) 

+ 2lV(a^-9)+a:«-9 

432+42 V(a^-9)+a? 

14. s/(x+Z)+ mJ(x+S) 

s/(x+S)+ mJ(x+S) 

a+3+ V(x2 + lla+24) 

+ V(«^+ll« + 24)+aj+8 

2a; + ll + 2V(a^+lla+24) 

15. V«+V(«-4) 16. V(«-6)+V« 

fjx+ s/{x-4) y/(x-6)+ ^x 

x+^{a^-4x) x-e^ ^(p^-ex) 

+ V(a^-4a;)+a;- 4 + V(a:*-6a5)+x 

2a;-4 + 2V(x^-4a;) 2x-6+2V(a;^-6»j 
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17. 2Va;-3 

2Va;-3 

4B-6Va; 
-6^35 + 9 


V(a5 + 


1)- 


18. V(a;+y)- V(aj-y) 

«+y- V(a5*-y^ 
- V(a^-y^+a-y 


« 

19. fjx. 
tjx. 


2a;-2V(a^-y2) 

V(^-i) 

.V(x-1) 


a;(» + l)- 


• kjx 

'^X 


.V(a5»-1) 
.V(a^-l) + (a;-l) 



x2+2a;-l-2V(a^-x) 

20. M/(x + l) + s/x,sf(x-l) 
fJix + l) + s/x.s/{x-'l) 

x+1+s/x,mJ{x^-1) 

+ s/x,m/{!x^ - 1 j + aj(a; - 1) 



cxv. 

« 

3. c-d2=(^c+d)(Vc-(2). 4. i-y=a+ Vy)(i- Vy). 

5. 1 - 3a;2= (1 + V3.x) (1 - V3.a;). 

6. 5m«-l = (V6.m+l)(V6.m-l). 

7. 4a2-3x={2a+ V(3a;)}{2a- V(3x)}. 

8. 9 - 8n = {3 + 2 V(2n)}{3 - 2 V(2»)}. 

9. lln2-16=(VH.n+4)(Vll.n-4). 

10. i)2-4r«(p + 2Vr)0>-2Vr). 

11. i)-33r2=(Vp+ V3.2)(Vi>- V3.2). 
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Va sla+ tJ h_a- \- si {ah) ^ 

ija- fjb Mja+ Jh" a-b 

^ 3-2/^2 3 + 2/^2 9-8 

>; 2 2+V2 4+2V2 4 + 2/^2 o. /„ 

^- 2:r72^2TT2""^^"-2^"^"*"^^ 

7 V3 ^ 2+V3 2^3 + 3 o g ,3 

8. 2^^2-V2^4-4V2 + 2^6-4V2^3,g^g^ 
2TV2 2-V2 4-2 2 ^ 

Va+ /Jx Mja+ mJ x _ a+ 2 ^ (ax) +x ^ 
tja- fjx Mja+ Jx" a-x 



20. 



21. --;4 



1+ mJx 1+ s/x ^ I + 2mJx + x 
1- jjx \+ s/x \-x 

V(a + «)+ ts/ia-x) fj{a+x)+ fj{a-x) 

7\ 



22. 



23. 



,J{a+x)- ^{a-x) V(a + a)+ V(a-«) 

a + a; + 2V(g'-ai')+g- g 2a+2V(a^-g') ^ a+ ^Jlp^-^ . 
a + x-(a-Q^ 2x x 

V^2 + 1)+ V(m2-1) '^ >^(m2 + 1) - V(m2 - 1) 

^ mg + l-2V(m*-l)4.m«-l 2m^-2V(m*-l) 
m2+l-(«»2-l) "" 2 

«w*- tij{m*''l), 

a+ V(a'-1) a4- v(a^-l) a«+2aV(o«-l)+a'-l 
a- V(a^-1)^«+ VCa^-l)*" a«-(a»-l) 

-2a2-l + 2av/(a2-l). 
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CXVI. 

I. 4+V(-3) 2. V3-2V(-2) 

4-V(-3) V3 + 2V(-2) 

16 + 4V(-3) 3-2V(-6)' 

-4V(-3)-(-3) +2V(-6)-4x(-2) 

19 11 

3. 4V(-2)-2V2 
iV(-2)-3V2 

2x(-2)-V(-4) 

-12V(-4) + 6x2 

8-13V(-4)=8-26V(-l) 

4. V(-2)+V(-3)+V("4) 
V(-~2)-V(-3)-V(-4 ) 

-2+ V6 + 2V2 

-V6-(-3)-2V3 

-2V2-2V3-(-4) 

-2+3-4^3+4=5-4^3 

5. 3V(-a)+ V(-ft) 6. a+ V(-a) 

4V(-o)-2V(-6) a- V(-a) 

-12a+4V(a6) a*+aV(-a) 

-6V(«*) + 26 -aV(-o)+a 

-12a-2V(a^) + 26 a* + a 
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7. a^{-a)+h^{-h) 8, a+PJ{-\) 

aV(-<»)-6V(-6) o-^V(-l) 



-a' +65 a2 +)32 

9. 1 - V(l - «^ 10. cV*"^* + e- V<"^> 

1 + V(l - «^ e V<"" - e- V<"^ 



CXVIL 

3a;4-3V(a: y)-3 V(a!y) + 3y ^ g+y 

2.{l + 2V(-l) + (-l)} + {l-2V(-l) + (-l)} 
=2V(-1)-2V(-1)=0. 

2^/(pcy) + 2y + 2x-2^(xv) _ x+y 

^' V(«y) 2V(»y)* 

4. {l + 2V(-l)-l}-{l-2V(-l)-l}=V(-l)»VFl6). 

ic* + V2.ax3 + aV 

- V2.aa^ - 2a2x2 - ^2.a?x 

aV + V2.aSa;+a* 
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mhi^ - iij2,mn^ + »* 

7. VW-(a5' + 2fl5y + y^ + VW(a5*-2xy+y2) 
= V^J- (« + y) + V^c. (2c - y) = 2a V^J. 

o. — ^ » — .^.— - 

2aV& - Zbjja 



a-b 

9. a'.-T---2a.V-r-VM + c(i = -r--2acV-T- + a2i 

a;-l( , , , . l-ijx \ _x-lf x + ^x + l-, Jx\ x-1 
X4.-|.3-2v(^,-9).|-3-|-w(f;-9). 



N 
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-a^ + ahsHab) a^ + o^VC-l) 



9. 1 - V(l - «^ 10. e V*-i> + e- V<"^> 



CXVIL 

3x + Z^(x y)-Z M j{xy)-¥Zy ^ x-by 

2.{l + 2V(-l) + (-l)} + {l-2V(-l) + (-l)} 
= 2V(-1)-2V(-1)«0. 

2V(a!y) + 2y + 2a;-2V(an/) _ g+y 
^' V(xy) ^ 2V(»y)* 

4. {i+2V(-i)-i}-{i-2V(-i)-i}=V(-i)»VFi6). 

ic* + V2.ax3 + aV 
- J2,aa? - cN? + cC* 

aV + V2.a3x + tf* 
aV + V2.a3a;+a* 
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tj%7n?n — mW + »* 

mW - Mj2,mn^ + »* 
TO V - Mj2,mn^ + n* 

—mJx,{x + y) + Va;.(a; - y) = 2x^2^ 

2aV& - 26Vg 
9. a*, -r- - 2a.V-r- V (c(!) + cd = -r- - 2acV-r- + a2i 

a-l ( (Vx+l)(Vx-l ) (H-Va;)(l-Va;) ) 
3- x+l( V»-l ^x{l+^x) ) 



-15 /-.I , 1-V« ? _!«-l /ai+Vg+l- Va!\ «-l 



., |.3-V(S-.).f-3 = |-v(S-9) 



N 
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15. x+a-2V(x^-a^+a-a=2a;-2V(«^-a^. 

17. {-l-aV(-l)f=l + 2aV(-l)-a2 

l-6a2 + a* + 4aV(-l)-4aV(-l) 
>l-aV(-l) 

-l + 6a2-a*-4aV(-l) + 4aV(-l) 

-aV(-l) + 6aV(-l)-aV(-l) + 4a«-4a* 

-1 + 10a2-5a* + (lOa^-a'^-SayC- 1) 

18. 3y3-(-8) + 4y3=8 + 7V3. 

6c2 ,/a;(4a;2 - 8a! + 4)\ Be* 2a;-2 ,« 12cV« >. //o^\ 
'9- ^r^^( 3? ^^j =^1 • -r •^3-0=7(3^) = M3CX). 

20. ~-%{V[3i>M^-21x2 + 147x-343}]} =^. V(3i>^.(x-7) 
a— 7 X" 7 

=a;y(3i>»). 



21 



•^("-^)42t(- h'-3.^13.-i )]=^("-^>K21^)(-;^i) 



2» 2»i ^ n^ n 

22. 2(n - 1).3V7 + i.V7 - 2V7 + ^^""g^^^V ? - |V7 

= 6»V7 - 6V7 + 1^/7 - 2V7 + i5?V7 - f V7 - 1>/7 
»=9nV7-10V7. 

23. ^(17=! - 33) V(65« • 129) = V266 - V4096 - 16 - 16 ■- 0. 
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CXVIII. 



Adopt the notation of Art. 316 ; then 

1. a; + y=10 ) »2 + 2x1/ + 1/2=100 ) .^.2xt/+|/»=16;a!-y=4,etc 

an/=21 p 4ay = 84 r 

2. x+i/=16) a? + 2xy + y2=256)^^2^^^2«3g.a._y«6, etc 

an/=:55p 4x|/ =220) 

3. x+i/= 9 ) x2 + 2xy + l/2=81 ) . aa_2xi/+?/2=,25 ; x-i/=6, etc 

xi/=14p 4x1/ =56)' 

4.x + i/= 94) aj2 + 2xi/ + i/«=8836) ^_2xj/ + i/2=16; 
xi/=2205 ) * 4x1/ =8820 ) 

x-i/=4, etc 

5. x + i/=13) »2 + 2xi/ + i/2=169) •_2xt/+|/»=49;»-!/«7,etc 

xi/^30 1 ' 4X1/ =120 J 

6. a; + y= 38) x2 + 2xi/+|/»^1444 ) ^_2^^y,^4.a..y«2,etc 

xi/=360r 4x1/ =1440)' 

7. x + t/=14) aj2 + 2xi/ + t/*=196) ^__2xi/+i/2=100; 

xi/=24 ) ' 4x1/ = 96 ) 

x-|/slO, etc 

8. x+i/ = 103) a? + 2xi/ + i/2 = 10609) ^__2xy+t/««90255 

xi/ = 396p 4xy =1584) 
3>^t^s95, etc 

9. x+i/= 75) cc2 + 2an/+ir* = 5625) ,_2xi/+i/«»2601; 

xi/ = 756l' 4X1/ =3024 r 

'gQ - 1^ s 51, etc 

10. «+»= 87) »»+2xy+!/« = 7569) ._2^^^„1621; 

a!j, = 1512r' 4ay -6048 5 
x-y°>39, etc 
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II. flc + y--^! Q^ + 9ayy-\-y^=.^ 



= 57) ^+2a^+j^ = 32^) 
= 540) 4xy =2160 J 



12. a; + y= 57) x* + gxy + y^ =, 3249 
a;-y = 33, etc. 



CXIX. 
I. a;=7«=49. 2. a;=92=81. 3. a=62«26. 

4. a;=23=:8. 5. a;=33=27. 6. a;=4*=»256. 

7. 05 + 9=36, etc. 8. «-7=49, etc. 9. a;-16=64> etc. 

10. »-9=144, efa li. 4a;-16=8, eta 12. 3Va;=18; »s36. 

13. y(2a;+3)=3; 2a;+3=27; 2x=24; sc=12. 

14. cjx'^a-h; chi^{a-h)^; ^^ ~i ' 

15. v^(x2-9)=9-a;; ac2-9=81-18a; + a:*; 18x=90j a;=5. 

16. a«-ll-a2_2a; + l; 2a;=12; x=6. 

17. 4a!2^.5a._2=4x2 + 4a; + i . 3.-3, 

18. 9x2- 12a; - 61 =9ac2- 18x4-9; 6x=60; x=10. 

19. (x^-ax + h^a? + 2ax+a^; 3ax=6-a*, etc. 

20. 25x2 - 3771X + n= m^ + lOmx + 25x2 . i^j^x =n-m\ etc. 






cxx. 

I. V(16 + x) = 8-A/a5; 16 + x = 64-16Vx + x; 16Va5«48; sfx^Z; 
a=9. 
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2. a;-16=64-16V« + a;; 16Va;=80 ; ^Jx^h\ x=26. 

3. v(a; + 15)==15-Va;; a; + 15=225- 30^0; +«; 30V»=210; 

Va;=7; x=49. 

4. a-21=x-2VaJ+l; 2^3?= 22; ^/x=ll; a; = 121. 

5. a;-l = « + 4-6V(a; + 4) + 9; 6V(a; + 4) = 14; V(«+4)-»^; 

^_^. 49 13 

6. l + 2V(3a; + l) + 3a + l=4a; + 4; 2V(3a; + l)==a; + 2; 

Squaring both sides, 4(3a; + l)=flc2 + 4fl; + 4; a^« 8flc, etc. 

7. l-2V(l-3a;) + l-3a;=4(l-x); 2V(l-3a;)=a;-2; 

4(l-3a;)=a:*-2a; + 4; flc2 + 8a;=0, etc 

8. a'-^x=^{x-a); a^-Za^x+x^x—a; 2tjx^l+a; 

4a;=s(l + a)^, etc 

r. if^ ^\ 'Tfi—^Jx w?-'4mJx-\-4x j,^ _o ._ , 

9. ^J{X''fn)=z -J5:_.a._^_ V ; -4«i«m'-4«iV«; 

,^ m+4 /m + 4V 

10. V(a5-4)=3-V(a-l) ; a;-4=9-6A/(«-l)+a;-l; 
6V(aJ-l) = 12; V(a-1)=2; a- 1=4; a=6. 



CXXI. 

1. V(a:*-9a;) + a;-9=36; V(a;*-9a;)=45-«; 

a2-9a;=2025-90x+a^; 81»=2026; a;=26. 

2. a; + V(a^-21»)=36; a?-21a;=1226-70a;+a?; 49a;=1225; 

a;=25. 

3. a; + 7 + V(a^ + 7a;)=28; V(a^+7a;)=21-a; 

a^ +735=441- 42a; +»2; 49a;=441 ; x=9. 
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4. a;-15 + V(«'-15a;) = 105; VC** - 15») = 120 - ai ; 

iB2-15a;= 14400 -240x + {b2; 225a;=14400; a;=64. 

5. V(a^-4a;) + »-4=8;V(a5^-4a;)=12-a;;a:*-4a;=144-24fl?+a:2; 

20a=144, eta 

6. V(3aa;+x^+3a + a;-9a=0; V(3«a;+a52)=6a-«; 

3aa; + ac2=36a*-12aa;+flc2; 15aa;=36a*, etc 

7. 6*-aaj=s62-ax--a6 + &x; 6a;=a6; »«=«. 

8. 2 + Va-a;=^^^!^; 4 + 2V»-2x=4+Va;; iJ^-^\ r,^4s^% 

whence a;=0 or —-. 

4 

9. X + 28/1/35 + 192 =x + 36^35 + 128; 8Va;=64; a;=64. 
10. a;-6Va;-16=x-10Va; + 24; 4VaJ=40; x=100. 



CXXIL 

1. x-3a/«==4; 3Va;=a;-4; 9a;=a5"-8x + 16; a5*-17a=«-16, eta 

2. 14V«=aJ + 45; 196x=a5* + 90x + 2205 ; a5"-106x= -2205, eta 

3. 9(7 + 2a3)=25.(4a;-3); 63 + 18a;2=100x-76 ; 

18a;2«ioox=-138, etc. 

4. 6»-ll=249-2a^; 2x2+6x=260; a5* + 3x=130, eta 

5. 6-x=4-4V(2x-l) + 2x-l; 4V(2»-l)=3a;~3; 

16(2x-l)=9x2-18a; + 9; 9x2-60x=-26, eta 

6. x + 12=2V(4-3x); x* + 24x + 144=4(4 - 3x) ; x2 + 36x«-12a 

7. 2x + 7 + 2V(6x2-15x-126) + 3x-18=7x + l; 

V(6x2-15x-126)=x + 6; 6x2-15x-126=xa+12x+36, eta 
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8. 4(204 - 5a;) = 400 - 40V(3a; - 68) + 3a; - 68 ; 

40V(3a; - 68) = 23a; - 484 ; 

1600(3a; - 68) - 529x2 - 22264a; + 234266 ; 

629a;2- 27064a; = - 343056 ; 

g 27064 183115024 ^ 183115024- 181476624 _ 1638400 
* 529 ^ (529)^ (529)2 "~ (529)« 

13532 . 1280 . 
629 529 '. 

9. (Va;-4)(Va;+4)=33; a;-16=33; x=49. 

10. (A/a + ll).(V«-ll)=608; a;- 121=608; »=729. 

11. V(«* + 17a; + 60)'=12; a;«+17x + 60=144 ; a;2 + 17a;= -84, eta 

12. a; + 3 + 2V(a;2 + iia. + 24) + a; + 8=25a;;2V(a;2+llx + 24)=23a;-ll; 

4(a;2 + iix + 24) =529«2 - 506» + 121 ; 625a;» - 660a;= - 26 ; 

H 22a; 1 
21 21' 

13. V(25 + a;)=8-V(26-x); 26 + a;=64-16V(26-a;) + 25-x; 

8V(25-x)=32-»; 64(26 - x) = 1024- 64a; H-x^; xa=.576; 
x=±24. 

14. a+4 + 2V(2x2 + 7x-4) + 2x-l-=36; 2^(2x2 + 7x - 4) « 33 - 3x , 

4(2x2 + 7a; ^ 4) = io89 - 198x + 9x2 ; x* - 226x= - 1105, etc. 

15. V(13x-1)=5 + V(2a;-1); 13x-l=25 + 10V(2x-l) + 2x-l ; 

llx - 25 = 10V(2x - 1) ; 121x2 - 550x + 625 = 100(2x - 1) ; 

121x2 75o^^_7g5.^ 750 140625 _ 140625-87725 
mx--75Ux- 7^,x--^^^x+-p2l)2^ pjp ,etc. 

16. 7x + l-2V(21x2 + 10x + l) + 3x + l=4;V(21x2 + 10x + l)=6x-l; 

21x2+l0x + l = 25x2-10x+l; 4x2=20x; x=5or0. 

17. V(4+aj) = 3-Vx; 4 + x»9-6Va; + x; V^J— |; x=|g. 

18. x + V(aJ^ + 9975) =525; V(a" + 9975) =525 -x ; 

x2 + 9975x=275625 - 1050x + x2 ; 11025x= 275626, eta 
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19. T-*-^-*-^r6-^)-»-T-^-|^Mr6-^)=l^ 

20. {B*-l + 6V(a^-l) = 16; iB«-l + 6V(a;'-l) + 9=25 ; 

VCa^^-li + a^tS; V(»^-l)=2or -8. 
Hence {B*— 1=4 or 64 ; a^^S or 65, etc' 

21. x2-2aa; + a^+2a6 + 6* = a;2+a2+52_2aa:+25«-2a6; 4a(B25a;; 

x=2a. 

22. a2 + 2aa;+a2 + 2a& + 62=624.^2^jg2_2^_2ja.4.2ax;4a6-*-26a;; 

a;»-2a. 

23. a + 4-2V(a^+4a;) + a; = a+~; a;+-|-«V(«*+4a;); 

2 2 

4 ' 4 ' 3 36 36 ' 

. 11 .14 1 25 

* + "6''*"6 5*-2~-6- 

r 1 1 1 

24. /^a; + l=»a;4--7-; Va;«aJ+-j; x-^Jx^ --— ; a- Vx+— =0; 

25. V(4+a;)=A/3+Vaj; 4+«=3 + 2V(3a;)+«; 2V(3x)-l; 

12a; =1^ etc. 

26. V(a5 + 4)=9-V(a5+5); a; + 4=81-18V(«+6) + x+6 ; 

18V(aJ + 5)=82; 9V(a; + 5)=41; 81(a; + 5)=1681, etc. 

27. V(flc2-4a;) + »-4=8; V(»*-4x) = 12-a;sc*-4x»144-24» + a*; 

20x=144, etc. 

28. a;»-21=V(«*-9); o^-ASa? + U\=x^-2\ {B* -43x2- -460 ; 

jc4-43x« + l^-l?;«3-|=±|;x«=25orl8,etc. 
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29. V(50 + a;)=2 + V(50-fl;); 50 + a;=4+4s/(50-a;) + 50-a;; 

a;~2=2V(50-a;); x2 -4x + 4=4(50 -») ; x2=196, etc. 

30. V(2a; + 4)-l=v(|-+6); 2aj+4-2V(2a;+4) + l=-| + 6; 

^_l=2V(2a; + 4); 9a;2-12a; + 4=16(2x + 4) ; 9iB2-44x=60; 

a 44 .484 1024 . 
aj» a; H as , etc. 

9 ^81 81 ' 

31. 3 + a;+V(3a;+a2)_g. ^(3a;+aj2)=3-a;; 3a; + a;2=r9-6a;+a?; 

9a;=:9; a;=l. 

32. V(«-i)+V(«+i)=i; V(a;-i)=i-V(«+i); 

a;-l=l-2V(« + l)+aJ + l; 2V(a + l)=3; 4(x+l)=9, etc. 

33. 3a;+V(4a:-a^ = 6a;~2V(4a;~a^; 3V(4»-a;2)=3x; 4a;-x2=a8; 

2x^=4x, etc 

34, V{*""V(<w5+a5^}=V»-Vaj; a-V(<w5+a;^=a-2V(aa;)+«; 

V(flMC+a5^=2V(flw;)--a;; aa;+a^=4aa;-4xV(<W5)+a'; 
4XfJ{flx) — Zajx ; whence a; => 0, or 4/J(<ix) ^ 2a ; 16ax = 9a' ; 
16a; =90^ eta 



CXXTTL 

1. oc-S—O, or, fl5~5=0; .*. a^SorS. 

2. a;-3=»0, or, 05+7=0; .•.a;=3or -7. 

3. 05+9=0,01,05+2=0; .•.a;=-9 or -2, 

4. 05 -5a=0, or, 05-66=0; .*.o;=5a or 66. 

5. 2aj+7=0, or, 3aj-6=0; /.jb-b-^ or~* 

2 3 

6. 19a;-227-0, or, 14a5+83=0; .'.a*^ or - — 
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7. 5a;-4m=0, or, 6x-lln=0; /.a;=^orii^. 

o 6 

8. a^+5(w;+6a*=0, or, a^-7aa;+12a*«0; 

(a; + 2a)(a; + 3a)=0, or, (a-4a)(a;-3a)=0 ; 

.•.aj+2a=0, or, a; + 3a=0, or, x-4a=0, or, x-3aa0y etc. 

9. («+2)(a;-2)(a-a)(a;-a)=0; .•.»=±2ora, 

10. 05.05.(05- 5) =0, .'. 05=0 or 5. 

11. OCX - 2a + 6=0, or, 6ca; + 3a -6=0; 

/. acx=2a—h, or, 6cfl5=6- 3a> eta 

12. ex -4=0, or, cx-e=0, etc. 

CXXIV. 

1. Let 971 be one of the roots of the first equation, and —- one of the 

m 

roots of the second equation. 
Then am2 + 6m+c=0, and c'm* + 6'm+a'=0. 
Multiply the first by a^ and the second by c ; then 

aaW + a!hm + a'(j=0, and cdm^ + Vcm + a'c=0. 
Subtracting {aa! - ccTjm^ + {pfh - 6'c)?n=0. 
AVhence (aa'-cc0w=-(a'6-6'c) .... (1). 
Again, multiply the first by c' and the second by a ; then 

tufrrt? + hcfm + cc' = 0, and oc'm^ + ab'm + oa' = 0. 
Subtracting (6c' - ab^m= cc'-aa' \ 

oiaa!-ccf^ — {aV-W)m .... (2). 
Multiplying (1) and (2) together, we get 

{aa! - cef^ ipb' - 6c0 (a'6 - h'c). 

2. o + P=-— andai3=-l; 

a a 

.-. a2 + 2a/3 + i32=^, and 2a/3=?5 
a' a a* 
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3. a + /3=-A anda^=— . 

d a 

.•.4-j)(.-4)=ao(^-^.l) 

= ac( JB* a; + l) 

=aca;* + (2ac - h^x + a& 

4. The roots are -^ + V(^^-4ac) -^-Vjfc'-^ac), and that 

these may be tqadl^ we must have &^— 4acs0, or ^^-r-* 

Patting this for c in the expression ox^ + 6x + c, 

^^^^^^4aV + 4a6^+^^/2ax+6Y^ 
4a 4a \ 2^^ / 

5. a+^=l+a,andai3=^±^±fL\ 

a2+2a/3 + p2=i + 2a+a2, and2a^=l+a+a^ 
.•.a2+/32=a. 

cxxv. 

1. (»-6)(a;-6)=0, or, o'-llx + aO^O. 

2. (a;-4)(x+5)=0, or, «*+x-20=0. 

3. (x + 2) (x + 7) «0, or, x* + 9x + 14=0. 

^ (^"t)(*"t)"'^' ^'* (2x-l)(3x-2)=0, or, 6x«-7«+2-0. 

5. (x-7)(x+|-Vo,or, (x-7)(9x + 5)=0,or,9x«-58x-36-a 

6. (x - V3) (a + V3) =0, or, x^ - 3=0. 

7. (x-m-n)(x-m + n)=0, or, x'~2mx+m'-n'=0. 
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>. (.-iX-?)-»-----'-^**-» 



CXXVL 

u Oat loot h fbosd bj trial to be 2 ; that 

2. One root IS fontud bj trial to be 1 ; then 

a»-7a:*+14ar-8»(x-l)(a*-te+8)=(x-l)(x-2)^-4). 



3. One root ia found bj trial to be — 1 ; then 

x»-6ic»-4ftr-40=(x + l)(x^-te~40)=(x+l)(x-10)(«+4). 

4. One root ia found bj trial to be —1 ; then 

4a^+6x^+x-l-(x+l)(4a^+2x-l)-(x+l)4yx«+-|^~) 

indaincetlierootaofa:^+-^ — -^Onie ^ 7 and ^^. "" , 

2 4 4 4 * 

x«-|-l-(x +l^).(x+l:^, and therefore 
4rf + 6x«+x-l-4{x+l)(x+l:^)(x+li^. 

5. One root is found bj trial to be — 1 ; then 

6a?+llx*-9x-14»(»+lXftc' + 6x-14)=(x+lXx+2Xte-7). 

6. If we put x^—y—Zf the expression becomes zero, which shows 

that x+y+» is one of its factors; the other is found by 
division to be jc' + y'+a*— ajy-oa-ya, 

7. If we put a^b + e, the expression becomes zero, which shows 

that a-&-e is one of its factors ; the other is found by 
diyision tobe a^+6*+c^+a6+ac-6c 
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8. One root is found by trial to be 1 ; then 

3x8-aj2-.23a;+21*=(x-l)(3a;2 + 2a;-21)=(a;-l)(3a;-7Xa+3). 

9. One root is found by trial to be 1 ; then 

2x3-5x«-17a+20=(a;-lX2x2_3a._20)=(x-l)(a;-4X2x+6). 

10. One root is found by trial to be - 1 ; then 

15a^ + 41a2 + 5a. _ 21 = (a; + 1) (15x2 + 26a; - 21) 
= (a+l)(3a; + 7)(5x-.3). 

cxxvn. 

1. a*-12a?=13; a*~12a;2 + 36=49; x2_6=±7, etc. 

2. a« + 14iB3=:_24; «« + 14^3 + 49^25 ; «8 + 7=:+5^ etc. 

3. a8 + 22a:*=-21 ; a8 + 22x* + 121 = 100; a*+ll=±10, etc. 

4. aj2« + 3aJ^ + -i=^;aJ« + -|=±-|,etc. 

y ji 3**^ ^36 36' 6 ""6' 

. 9 .81 121 , 9 .11 . 

6. a;-^xi + -=— ; a;J-^=±^,etc. 

' ^4 36 '26' 6 



-9±V97 



1 81 19 

8. a!-»'-x-"+4-=4-; «-" --g = ±-^ ; a,-=6 or -4, 

...^4„-i,..(^)=„(4)i-. 

9. a;2-2ic + 5 + 6(a2-2a; + 5)i=16; 

(x2_2aj + 5) + 6(a2-2a; + 5)* + 9=25; (x2_2a; + 5)i + 3=±5 ; 
(x2-.2a; + 5)i=2or -8; x^. 2a; +6 =4 or 64, etc. 
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10. 2a;2-2x + 10V(2a^-6x + 6)=3x + 33; 

2aJ«-6x+6 + 10V(2x2-5x+6)=39; 
(2x3-5x + 6) + 10V(2x2~5a; + 6) + 25=64; 
V(2a^-5x + 6) + 5=±8; V(2a^-5x + 6)=3 or -13; 
2x2-5x + 6=9 or 169, etc 

11. 3xa-6V(3x*-2aa; + 4) + 12=2aa; + a« + 2a; 

3a*-2ax + 4-6V(3«'-2aa; + 4)=a2 + 2a-8; 
(3««-2ax+4)-6V(3a^-2<M;+4) + 9=a*+2a+l; 
V(3x«-2ax + 4)-3=±(a + l); 
3a*-2aa; + 4=(4 + a)* or (2-a)*, etc. 

12. flc'-aa;+a'-2V(a5*-<w5 + tt*)=-2a + a'; 

(a:'-aa;+a*)~2V(a^-«x+a*) + l=a'-2a+l ; 

V(x^-aa; + a2)-i=±(a-l); o^-ox+aa-a^or (2-a)«, eta 



CXXVIIL 

^ ^ ^ . 42 64 49 . 
'* 3 ' 7 • 9 ' 63' 63' 63' 

x + 3y g + 2y ^ x^ + 4xy + 3^^ x^ + 4xy+4y* . 
^' x + 2y' x + y ' (x + 2y)(x + y)' (x + 2y)(x+y)' 

x~5y g~3y x'-yxy+lOy^ x^--7xy+12y' . 
^' x-4y' x-2y' (x-4y)(x-2y)' (x-4y)(x-2y)' 

4. Let X be the number. 

Then ^=1.; ad+ix-6c+<jx; 
6 + x d 

(c-(Qx-ad-6c; x-55lz^. 

5. Let X : 1/ be the ratio. Then 

x'+y'—lSl ) x*+y* + 2xy = 361 ) x+y — 19) x«>10or9 
xy = 90rx2 + y8-2xy« 1 K x-y-±l ) ' y- 9 or 10* 
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CXXIX. 
I. a;:y = 6:9 = 2:3. 2. a;:y=»6:<ib 

3. (a-c)a; = (6 + (i)y ; a;:y = 6 + d:a-c. 

4. a^ + 2a5y+y2 = 6y2j a; + i/ = ±^6.y; 

a; = (±V6-l)y; a;:y = ±V6-l :1. 

5. a;2-i2a;y + 3ei/^ = 49y2; a;-6i/ = ±7y; 

jc = 13y or - y ; a; : y = 13 : 1, or, -1:1. 

6. a^ + mxy+—^ = ^ — ^ ; g^-rr^ o ^5 

4 4 2 2 

7. Let 3a; and 4x he the numbers. Then 

Hence the numbers are 6 and 8. 

8. Let 6x and 7x be the numbers. Then 

|5±l?=i?; 78x + 156 = 84x+144; 6a = 12; a;«2,eta 
7a; + 12 13 > > j 

9. Let 7x and 13a; be the numbers. Then 20a; = 100 ; as = 5, etc. 

10. Let X and y be the numbers. Then a^ - ^ = 48, and ^ ^=-:r- 

x-y 1 

Hence x + y = 12a; - I2y, or, I3y = lla^ 
Thena;2-?^^=48; 48a;2 = i69 x 48 ; a; = 13,etc. 

11. Let x be the value of a gold coin, and y the value of a silver one. 

Then 5a; + 4y = 3a; + 12y; 2a; = 8y; «:i/ = 4:l, 

12. Let X be the value of a gold coin, and y the value of a silver one. 

Then8a; + 9y = 6a; + 19y; 2a;=«10y; y:»s»l:5. 
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cxxx. 

248 ^3 14 48 



3* x^ + y3 x+y a5 + y" 



a'-&*+26c-<^ a + 6 + c _( g + 6-c)(a-6 + c)(a + 64'c) . 



^' m^-n? m + 'nT'm^ + mn+v?* 

. (a; + 2)(g + 3) y(y - 3) ^ (a; + 2)y 
(y-3)(y-4) x(aj + 3) (y-4)a;' 



CXXXI. 



I. Let -?-=«X, then -^ = X. Then a « X& and e « XcL 
a 

Then^"*"^ X6 + 6 X + 1 



and 



a " X6 X • 

c + d_ Xd + d _ X + l 



2. Let 4"*^> *^®° 4"~ ^* ^^'^ a -■ X6, c — XdL 

""•^ -^ — ^ — ^■*- 

3. Let rL=:X, then ^== X. Then Oi = X61, and Og = X6^ 

mi6i + «is68"" Wifti + maftj "" ""61* 
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4. Let a = (X and c=: (2X. Then 

3a' + a6 + 262 _ 36^g + 6^ + 26^ 3X^ + X + 2 
3^2-262 3fe2X2-262 " 3X2-2 

3c2 + cd + 2fZ2 3cPX2 + d2X + 2(P 3Xg + X + 2 
3c2-2i2 - 3d2X2_2cP. =" 3X2-2 ' 

5. Let a = &X and c = dX. Then 

a2 + 3a6 + 62 _ 62x2 + S^^X + h^ _ 62(x2 + 3X + l) ^ 62 
c2 + 3cd + rf2 (i2X2 + 3d2x + d2 d2(X2 + 3X + l) d^ 

2a6 + 362 ^ 262X + 362 _ 52(2X + 3) 6^ 
2cd + 3(i2"" 2(i=^X + 3i2-d2(2X + 3) (P ' 

6. Let -^-^X: then 4-=Xand -^ = X. 

6 ' d / 

Then a = 6X, c = dX, e =/X. 

mv mc-ne ww^-n/X ^ a 

Inen — ^ ^= — -= — •'. = X =-r-' 

wta - w/ ma - »/ o 

a all 1 

» \ n) 

8. Let a s=s 6X, c = dX, e =iyx 

Then^=^=X« 
6a 6a 

9. Let ai = 61X ; Og B 6aX ; as = 6aX. 

^^^'^ 6,2 + 6,2 + 6,2" 6x2 + 6,2+6.8 ^ *6?' 

10. Let ai = 61X ; a, = 6,X ; a, = 6^. 

mi^ aiOa + a2a8 + O'^i _ 6162 X2 + 6a6aX2 + 6,61X2 ^2 —^ 
616a + 626, + 6a6i 6162 + 626, + 6,61 6,2 

O 
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11. (a2-a6 + 62)(c2 + c(i + d2) = (a2 + a& + 62)(^_g^ + ^. 

(a8+fe2)(^ + ^ + ^^c2 + c(i-d2)=a6(c3-cd+(22+c2 + c^+<i2); 
(a' + 62) (2cd) =a6(2c2 + 2(2^) ; a^cd. + h^cd^oM + a6(P ; 
a^oi - ahd^^abc^ - b^cd ; ad{ac -hd)= bc{<ic — hd) ; 
0(2= 6c ; and therefore aib^cid, 

12. (a2 + 62)(c2-<i2) = (a2-62)(c2 + ^. 

hc=^ad ; and /. a : 6=c : d, 

13. Let -Y-=X and -t=^ 5 ^^^^i a=6X and c=:(2X. 

a 

Then (<^ + c)(<^' + c^ _ (^^ + <^)(&^^ + <^^ _ (^ + <^(6' + <^^ 
(a-c)(a2-c2) (6X-dX)(62X2-.d2x2)-(6«d)(^.d2)- 

14. Let ai=6iX and (i2=62X. 

Then^^^^l!±^- A^2 + 6,2X2__ /rx^^-X-^ 
V^5?T6^"V"6^^6,"^ V(X^-X=^. 

CXXXIL 

1. (a-6)c=(6-c)6; ac-bc=^h^-hc; ac^b^; aib^Bxhie, 

2. Let a=X6 and c=\d. 

nru^^ (P^ + ^')(<t + ^) _ (S^^ + b^(^b + 6) (X2+1)(X+1) 
men ^ ^^^^ ^^^ , ^ 

^ , (c2f-<P)(c+.d) (X2d2 + (i2)(X(i + (Q (xa + i)(x + i) 
ana ^ = ^^3^3 = ^^3 

., y( ma* + yic* )_ 4,m6^*+_n^* V\4— \ ^ 
^^'""^ V(m6* + wd*r^ m6Hwd* '^^ '"^"'T- 

3. Let a=6X and c=dX. 

ma - nb mb\ - nb rrCK - n 



Then 
and 



ma + nb mb\ + nb mX + n' 

mc-nd 7nd\-nd _ m\-n 
mc + nd''mdK + nd~~m\ + n 



KEY TO ELEMENTAR Y ALGEBRA. 2 1 1 

4. (5a + 36)(76 + 3c) = (7a + 3&)(56 + 3c); 

35a6 + 15ac + 2162 + 96c=35a6 + 21ac + 1562 + 96c ; 662=6ac ; 
l^^ac\ a:6=6 :c. 

5. Let a : 6=e : (2, and suppose a to be the greatest of the four. 

Then *•* -^^-d and a is greater than 6, c is greater than (2, 
a 

and *.' -^ss -3-, and a is greater than c^ 6 is greater than d. 
c d 

Again, if a+6 :m + »=w-n:a-6, 

and a + 6 is greater than m + n 

m~ n is greater than a-b 

.'. a+b+m-n is greater than m+n+a—b 

.*. 26 is greater than 2n; and .*. b is greater than n. 

6. (a;-l)(x+2)=(a;-2)(2x + l); «2+a;-2=2a?-aB-2; «2=4a; ; 

a5=4 or 0. 

8. Suppose the bicycle went 5a; and the tricycle 4x yards per minute. 
Then the tricycle had a start of 2x yards out of 1760 yards. 
Also the bicycle went 880 yards while the tricycle went 
1760 -2x- 176. .-. 1760 : 1760 - 2a; - 176=5 : 4 ; 
1760 X 4= (1584 - 2x) x 5 ; 10a;:;=7920 - 7040, etc. 

a__c a^_^c^ a^-l^ _c^-d? ^ 

/. ^Ll_----_. ; and since 6^ is greater than (P, 

.'. a* - 62 is greater than (?-d? 
.'. a2 + ^2 ig greater than 6* + c\ 

10. (10a + 6) (12c + (i) = (10c + d) (12a + 6) ; 

120ac + 126c + lOad + 6(2 = 120ac + 12a<i + 106c + 6rf ; 2be^2ad 
bc=adi aib^^cid. 
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11. 2x=3y, and ajy=600. 

Hence a; x ^=600 ; a;2=900 ; x=30, eta 

n h 

12. Let-r-ssX; then — ==X. 

b c 

Then (1.) a ^^ ^ 



a + 6 X6 + 6 X + 1 

a-6 X6-6 X^c-Xc X^-X 



a-c U-c X^c-c X2-1 X + 1 
(2.) (a2 + 62) (52 + c2) = (X262 + 62) (X2c2 + c2) 

= X2c2(X2 + 1) (X2c2 + C2) = X2c4(X^ +1)* 

(a6 + 6c)2= (X62 + Xc2)2= (XV 4. Xc2)2=X2c*(X2 + 1)«. 

13. Let a=6X and c=(2X. 

and £±i=^=X+l. 
a a 

„ a6-6c-cgag+(6c + (fas) __ a-6-c + (6 + c) , 
bc + dx " b + c * 

or,,-^=A; rAr=r^; 62+6c=6c+(fo, eta 
^ bc + dx 6 + c'6c + (ia; 6 + c 

14. Let a=X6, and 6=Xc. 
rpv a + m6_X6 + m6 X+m. 



and 



a-m6 X6-m6 X— m' 

6 + yi( ;_ Xc + mc _ X + m 
6 — mc^Xc - nfic~\ - m 

2562 



-62 



15. a=--; and therefore V7T2=<s^i:2 =7T* 

•^ 4 a^+l^ 2562 41 

16 

16. Let the sides be 2^a;, 3|a;, and 4a; yards. 

Then 2jx + 3|a; + 4x=205 ; ~a;=205 ; a;=20, eta 
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17. Let the sides be 3a;, 4a; and 5a; yards. 

Then 3a + 4a; + 5a; =480 ; 12a;=480 ; a;=40, etc 

1 8. Let a + & be the greatest term of the proportion, then a - 6 is the least. 
Also, ^=fcl|. 

Hence (^ + ^)-(y + g) ^ (p-g )-- (^-^) . 

Now ^ + g is greater than a - 6. 

.'.(« + 6) - (p + g') is greater than (|? - g) - (a - 6). 
And .*. (a + 6) + (a - 6) is greater than (i> + 2) + (P "" 2)« 

19. Let 9; bp the rate of the man's rowing, 1/ the rate of the stream, 

in miles per hour. 

Then a; + y= the man's rate down stream, 

and x-y= the man's rate up stream. 

Hence a; + y :a;-y=5:3; 3a; + 3y==5a;-5y ; 4y=a;. 

Ai 30 30 -o 30 30 10 Tc ,0 ,, 

Also — — + =12; ^-+^ = ^2; 16=12y; y=U. 

x + y x-y 5y Zy 

20. Let C contain x pints of brandy and y pints of water. 

Then A contains x + y pints of water, and Bx + y pints of brandy. 
Hence when B and C are mixed, the mixture contains 2x + y 

pints of brandy ; 
and when A and C are mixed, the mixture contains x pints of 

brandy ; 
therefore 2a;+y :a;=9 : 1 ; 2x + y=9x ; y=«7a;, eta 

21. Let x be the number of quarters ; y the price of each in shillings. 
Then selling price : a;y=105 : 100 

/. l^^=a;y+ 16x20; .-. a;y=6400. 

Again x(y + 5) ==xy + 20y ; .'. a;=4y. 

Hence 4y2=6400 ; y^^ieoo ; i/=40 ; a;=160. 
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« 

22. Let X be the price of the horse in pounds. 

Then since cost price : gain b^ioo :gain per cent. 

/. a;:144-a;'=100:a; 

.•.x2 + 100aj= 14400; a* + 100x + 2500 =16900; a;=80. 

23. Let X be the cost of the goods in pounds. 
Thena;:96-a;=100:a;; x2 + ioOa;=9600; aj=60. 

24. Let X be the cost of the sheep in pounds. 
Thena;:24-a;=100:a;; a2 + ioOa;=2400; a;=20. 

25. Let the first crew row x yards, and the second y yards at each stroke. 
Then in 8 minutes the first crew row 320x yards, 

and in 8 minutes the second crew row 360i/ yards. 

Also the second crew has 4a; yards start. 

Hence 320a; =360y + 4a;; 316x=360y; 79a;=90y, etc. 

26. Let X be the rate of the fast train, y the rate of the slow train. 

Then — - + — « time for journey by slow train 

V y 

ir2 + ±r= time for journey by fast train 
X y 

. 210.180y + 15a;^l^^g. or, M : lgy±^=14;9. 
y * xy y ^ 

Hence 14x9xa;=(12y + a;)xl4; 8a;=12y; 2a;=3i/. 
Again a;=y + 15; .-. 22/ + 30 = 3y ; y=30; a;=45. 

27. Let X be the worth of the article, y the selling price, in pounds. 
Then a;:a-y=100:« 

.-. a;2 = looa; - lOOy ; oc* - 100a; + 2500 = 2500 - lOOy. 
To obtain a real value for a;, lOOi/ must not be greater than 2500 ; 
.*. y cannot be greater than 25. 

CXXXIIL 

I. Let J.= ^ andB=Yt • 

Then ^=m-^^ = — C; .\A^C. 
C n 
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A BAB 

2. Let A=^mB, Then J^=m-^ ; •'• J^ « p • 

3. Let -4=mJ5 and C=nD. Then AC^mn,BD, etc. 

4- 5:7=12:9;; 5a;=84,etc. 

- ^. 1 ,^1 a; 10 4 10 ,, K 

5. x: — = 10: — : — = — : — = — : v*«» 

6. x:yi(B=l:2x3; Gscsj^; 6x4=i/x2; i/=12. 
n »>.y o ^ 4aj6y4x6x5 ^3 

8. 3x : 5y : 5x j 3y=3X : 25 ; 75x : 125y=166a-+93y ; 32y«80a;, etc 

9. Let-4«in^,andJ53=nC*; then:^=»Ca; uI'^-Sl-O*; 



m* TO* 



m 



10. z:xy=^4:2; 30:3a;=2:l ; a;=5. 

11. ^:B=8:12; 12^=8J5; ^=-|-BL 

12. a;«:ys=9:64; 64x«=9/. 

t^ ^. 1 >« 1 «* 4 o 108 



27 ' 27 y5 ' ys 

14. {cS:y8=27:4; 4a:?=27y». 

15. Let a;=fn2y andy= — ; then scysmn; a;«>mn.-=-. 

16. The area of a triangle b=j^ (base x altitude). 

Let Oi, Oa be the altitudes ; bi, b^ the bases of the triangles ; 
then aibissaj}^^ or, Oi i agB^, : bi. 
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17. The area of a parallelogram = base x altitude. 

Let Oi, Oj be the altitudes ; hxyh^ the bases of the parallelograms. 
Then ajbi—aj)^ ; or, Oi : 03=62 : hi. 

18. Let y=j?+wM;+ 710/2. 

Then6==p+ m+ n\ ^ 

ll=2) + 2m+4w>; ^^^^^^ ( ; n=l, m=2,i)=3. 

19. 10 X 27 : 9 X 9 X 10=2 x 27 : 3 x 3 x required height in feet. 

Helght=94ii^^^2^ft.=18ft. 
10 X 27 X 3 X 3 

20. Let ^, n, I, h represent the area of glass^ the number, length, and 

breadth of the panes respectively. 
Then suppose g^m.nlb, where m is a constant, 

n-^.where^isaconstant. 

2=-f- , where g is a constant. 


Then ^=«»'-^.^.-f =mpg.jjf=mpg.^=^.P 

.*• g varies as l^. 



CXXXIV. 

1. a=2, d=3, »-l = 16 

2=2 + 16 X 3=2 + 48 =« 5a 

2. a=4, d=4, n-l=49 

2=4 + 4x49=4 + 196=200. 

3. a=7, (2=—-, n- 1 = 15 

.-7+1x15-7+^=101 
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5. a=A, ^=4—1-= -4-»«- 1=11 
^ 6' 2 6 3 

6 1 ,- 5 11 -5 

^'"■6"¥''^^=6""¥ = "^"6 



6. a=-12, d=4,n-l = 13 

«=- 12 + 4x13= -12 + 52=40. 

7. a=-3, d=8, w-l = 15 

z= -3 + 8x15= -3 + 120=117. 



o « ^-1 ^ ^-2 w-l -1 ^ ,__^ T 

8. a= ,a= = — , n-l=n-l 

n ' n n n 

n-1 1 / ,N w-1 w— 1 ^ 
8 X (it-l)= =0. 

9, a=afl5^+2jcy+y*, d=-25cy, ti-1=w-1 

a=ic2^.2iBy+y2_2xy(n-l)=a;2+y2_2(n-2)ay. 

'^* *=jn»^=":mr'^"i^^"i 

a + a + 

a-6 3an-26»i— 3a + 26 San-^hn-^a + b 
a+b a+b a+b 



cxxxv. 

1. 2a=4, d=l, n=100 

,=1^(2 + 99 X 1}«50 X 101=5050. 

2. 2a=4, d=2, 71=50 

«=25{4 + 49 X 2}»25 x 102=2550. 
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3. 2a«-6, d[s4, n»20 

««10{6 + 19x4} =10x82 =820. 

4. 2a=i.,dc=l,n-16 



15( 1 1 ,.) 16^. ^rt 



5. 2a=-18, d=2, n=12 

«=6{-18 + 2xll}=6x4-24. 



6. 2a=4-,^-— 1,^=17 

17 C 5 1 ,-) 17 / 11\ 187 ^, 1 



3 
9 



7. 2a=2, d=l, n=n 

,=|{2 + lx(»-l)} = |..(»+l). 

8. 20^2, <I<»3, n=» 

,-|{2 + 3(»-l)}=|(3«-l)-?«^. 

9. 2a=2, (2=7, n=w 

, =1 {2 + 7 («- 1)} =|(7«-5)=^!!i=^. 

,0. 2<.=.?(5::l>,d--l,n-» 

n n 

n C 271—2 n-1 ) ^n n-l ^ n— 1 ^ 
""at n n)2^n"2' 



« 



CXXXVl 

1. -14=100 + 19d; 19d=-114; d--6. 

2. -a;=a; + 50d; 60(f=-2a:; d=-^. 
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3- 6l=-i. + 48d; 48(1=6; d=l. 

4. -2l4-=-4 + 24(i; 24d=-21; d=--^. 

4 4 8 

5. -20=-10 + 5d; 6d«-10; d=-2. 

6. 0=150 + 90d;90d=-160;d=-A. 

3 



oxxxvn. 

I. (1.) a + 58^=70 



a + 58(t=:70) ^, 

a + 65ci=84l' ^^='^5 d=2;a=70-116— 46. 

(2.) a + 196?=: 93 -356) ■ ^ ^^ 

a + 20d=98-376S' ^='-2^5 a + 95 -386 =93 -356, etc. 

(3.) a+ d=-i- ) 54a + 54(i=i 27) o 

, M' a + 54<i = 5-8h^^=21-2;a=|-. 
a + 54(f=5-8) «'-ry'*u, uo; ,5 

(4.) a+ d= 4) 86a + 96d= 344) 

a + 86d= -30 h a+86d= - 30 P ^^^=^^^ ' ^=^'^ 

2. (a + 2c?) + (a + 7cO=31 ) 2a+ 9c?=31 ) 

(a + 4(;) + (a + 9c;)=43 5 ' 2a+13c£=43 T ^"■^' *"^ 
Hence sum of 10 terms = 5 {4 + 27} = 156. 

3. a + (a + 2d)=0 ) 2a + 2d=* ) ,_ _ 

(a + d) + (a + 6d=40p2a + 7(i=40r ^-»>»--8. 

Hence sum of 7 terms=-|- •{ - 16 + 48} = — x 32= 112. 

2 2 

4. a + 3(i=24 ) , 

.7 «.o h d=9,a=-3. 
a + 4(/=:33j ' 

Hence the 100th term is -3 + 99x9=-3 + 891 =888. 
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5. 302=5 + (»-l)x3; 300 = 3n; n=100. 



V. 



6. «=^ I 32-g- + 19 X 32-^ I =10 X 20 X ^=6433-|- • 



n 



7. From the formula «==(«+«) — 
«= (1 + 103) X 26s. = 2704«. = ^135.4ff. 

8. (1.) 41st term= - 5 + 9 x 40 =355 

Sum = (-5 + 355) x^ = 7175. 

(2.) 41st term =4a2 - 4^2 x 40= - 156^2 
Sum = (4a2 - 156^2) x ^ = - 3116^2. 

(3.) 41st term = 1 + a; + (4 + 2a5)40 = 161 + 81x 

Sum = (1 +X + 161 + 81a;) X ^=3321 + 168 liB. 

2 

(4.) 41st term = -41 + 3:^x40= 119— 
Sum = (-4l + 119l)xf=2357|. 

(5.) 41stterm=~ + -^x40=8^ 
^ 4 5 4 

Sum=(± + 8l)xf=174l. 

9. (1.) a=1002; d=-8; nth term =a+(n-l)<l 

2=1002 -8(n-l); 8n=1008; »=126 
z = (10002 + 2) X 63 = 63252. 

(2.) 186=-6 + 8(n-l); 8w=200; n=26 
«=(-6 + 186) x^= 2250. 
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(3.) -72-3aj = 2i-a;-l-7a;(n-l); l-7w=76-5; n=45 
8 = (2-6a; - 72'3x) x ^ = " 1570-6a;. 

(4.) -24=i-(n-l)xl;|=:24| 5^=99 



^=(■2-2^)^2 = - 



,= (4.-24)xrr=.4|3^_j^g3|. 



(5.) 139(1 -m)=m-l + (n- 1)2(1 -m); 139=-l + 2(n-l) ; 
n=71 

«={m-l + 139(l-m)}x^=4899(l-m). 

(6.) a;-2=x + 254-(n-l)x4; 4n=2 + 258; n=66 
»={a; + 254 + a;-2}^=65a; + 8190. 



CXXXVIII. 

1. l8=Z + 6d ; d=3 ; means are 6, 9, 12, 16, 

2. -2=2 + 6d;(i=-|-; meansare 1I-, -|,o, - |-, -l-i. 

3. |-=3 + 4d;d=-^; meajisare2^,l|-,li-. 

.4. |=^+5i; ^^-aV^^^^^B'S'f'S- 



CXXXIX 

I. n = m+4(J; (f=t?^; means are ^???±^,eta 



2. m-l=m + l + 6(2; dsa-~ ; means are — ^, etc. 

5 
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1 5n^ + 1 

3. n'+ 1 = n*+ 5d ; d =— - ; means are — - — , eta 

5 

4. a?-V='*^+y' + 4(i; <'=-^; means are — ilL , etc. 



OXL. 

I. «=1 X 2«=64 2. a=4 x 3»=4 x 19683=78732. 

1\^_2»^ 1^1 
"^2" 2" 2048 



3. z=5 X 48=327680. 4. 2=8 x (^ 



5. «=2x 38=13122. 6. a=lx 410=^=47= 16384. 

64 4? 

"* * 3 ^V 2/ 3x2« 3x2^ 96* 



CXLI. 

I. ^^ 2(2"j- 1) ^2(32768 - 1)=65534. 

. ,^l(3^-l)^729-1^3g^ 



(i(a;28-l) 



Vgp V a/g>-l\ 
^ .^ "x8V»-l/ 



a + x 

^( a-g){l-(a + a ;y} 
(a +05)^(1 -a- a) 



6..=?M-3.-l. 7. .=^-^=7(2.-1). 
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3 ^^5{(- 2)^- 1)^5(1 -256)^.,,,^ 

3 ( \ 2/ } 3 ( 128 ) 4 / 129\ 
9- * -^l^^ -^l =-9 H-128) 



2 -2 

43 

96" 

CXLII. 



1 1 o 1 _4 

22 4 



2 
3 _3x9 27 3 4 



9 * 2 



3 1 

_ 4 3x3_ 1 ^ _^ 1^ 3 

5**", l=4x2"^¥* ^' *"", 2"'2x5"'l0 



8 8x12 ^8 Q 1-5 1-5x3 ^1 

7. ,=_-=-^=8jj. 8. s=— ^==-^-=2^ 

12 3 



64 64x4 oicl 2a^ 16«^ 



1^ 

II. gas , =8 -. 12, «= 



a 10 
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X Q^ 

13. «= *=— 7— 

1 + J. * + y 
X 

1 

100 



ic *=A + jL + _i_+ ^6 100 _ 5 4 ^49 
^' 10 100 1000 10 1 J. 10 90 90* 

10 

36 
16 ff- 8 , 36 36 8 1000 _ 8 36 ^46 
10 1000 100000*^ "'"^10 JL^ 10 990 56 

100 



CXLIIL 

1. 243=3/* ; /*=81 ; /=3, etc. 

2. 1024=1 x/5 ; /6=45 ; /=4, etc. 

3. 16=1 x/*;/*=16;/=2, etc. 

^ 243 1 -e -5 243 - 3 .^ 
4--64=T^'^^'^ = 32-''^=¥''*'- 

CXLIV. 

I. (I.) «= {16 + 7(12-1)} X ^=93x6=558. 

(2.) «={232- 8(10- l)}x ^=160x6=800. 
(3.) .-^=^. 
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(4) .=- 2 16 



-^ ' 



13 169 
2 



665^133 
2430 486 



1189 



(5.) .= j 1 --[(13-1) j x^=(- 13) x^=- 
1 J^-ll 

3 
(7.)*=jl-|x28}x|=(-.41)xf= 

(8.),= j^V|x7|x|-fx4 = 13f 

1^ 

/^N 3 1 3 , 
(9.)«= 2"'3 ""T" 

(11.) The common factor = -V6-^^= -^= - VlO 
Vy { ( - yiO)^ - 1} ^ V3.{10000 - 1} J^ 9999V3 

'" -Vio-1 V5{-Vio-i} V5(n/10 + 1) 

/^9^- 5^2^ S _ 2/55 + 2^ 3157 
(12.; «- _^_j "" 5l 2^ >/ 



80 



2. Let the series be a, a/, a/^, a/^, a/*. 

Then ay.afy.apy.apy, a/*=32 ; ayio=2* j a/2=2. 

3. 6=^ and 6'=V(ac) 

••y"2V(ac)* 
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4. The aritlimetic mean is — — \ the geometric is V(<^)* 

Now since the square of every number is positwe 
{ija-$jhy is greater than 
a - 2 ij{ah) + & is greater than 0. 

.•. ?L-_ ia greater than tj{ah). 



5. a + (a+cf) + (a + 2(Q=12; 3a + 3^=12; a + d^4. 
Also, a+bd— 12. Hence 4d^S ; d=2 ; a^2. 
Then sum of 6 terms »{4 + 10} x 3=42. 

6. Let / be the common factor : af^b and ap^c 

.'. ac^a^p^h\ 

7. 2w X -.=«'; l»=a?; 05-= ±1. 

3*— 1 80 

9. The sum of the geometric progression is ■- — ^ or ~ or 40. 

«J "■ 1 2 

The sum of the arithmetic progression is {8 + 4{n - 1) }-^ . 

Hence 2n + 211^=40 ; n*+n«= 20 ; whence n^4, 

10. The first term is l, the constant difference 1. 

Hence 153={2 + (7 + n-l)}?^t?; 306=(8+n)(7+») ; 

n« + 15n=250; n=10. 

1 1. Let n be the number of terms. 

Then {2 + 2(n-l)}~=2nx~-n« 

12. Let the series be a, a+df, a+2^, a + 3c^, a + 4rf. 
Th?n fa + 10(2a95 ; and .*. a + 2d» 19. 
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.3...-{6|.VVl)|t;44-n(^Z:^); 
396 « 47» + 13n2 . whence w=4, 

14. Let lOOx + 10^ + 2 be the number. 
Thena; + «=2y (1) 

and 122£±12y±5= 107 ; or 100a: - 97y - 106«= (2) 

and 100fl5 + 10y+8-396=1002 + 10y+Xi (3) 

From (3) 99jc- 396=992; or a; -2=4 
From this and (1) a5=y+2 and 2=y-2. 
Hence from (2) lOOy + 200 - 97y - 106y + 212-0. 
Thus y=4,a;=6, 2=2. 

15. In any geometrical series a, a/, eta 

the (p + g)th term is a/P+«~i 
the (p - g)th term is a/*»~«"^ 
the |?th term is a/* ~ ^ 

Hence mn=a/P+«-i xfl5/^p-«-i=ay*-«-(<^/i»"*)« 

16. Let X and y be the numbers. Then 

«-y-48 ) x-y-48 ) ««y-48) 

^^y- ^/(xy) + 18 p aJ+y-2^/xy=36 S ' V«-Vy= 6 J ' 
dividing, /s/x + Vy =8; bence 2VaJ— 14; V«=7; «a49; y— 1 

17. ll=l + 4i; 4(^=10; <£«=|-, etc 

18. 2-748 = {-068+ (w-1) X -0004} x ^ ; 6*496 -•0676n + -0004ii«; 

64960 «4ii« + 676n; n* + 169»= 13740; n-60. 

19. -1-1 + lOi; 10<i--2;rf=r-~eto. 
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20. The (w+ l)th term is 2*. 

2*— 1 
The sum of n terms is =2*- 1. 

2-1 

21. Sum of the^M-s* "g terms =5£-Il-i . 

r— 1 

Sum of the second p tenns = — ^ — "^—1 . 

r-1 

Sum of the Qdrdi, p tenns = ^LZJl and so on, the sums fonn- 

r-1 



ing a geometric series whose common factor is 1^, 



22. (a-2cO + (a-cQ+a + (a + cQ + (a + 2c?)=55 

(a-2(02+(a-c02 + a2 + (a+(f)2 + (a + 2cZ)2=765 

5a=55 ) 

1.9 ,/N7o ^^^ > ; a=ll : ct=4, etc. - 

5a2 + 10^^2=765 ) * ^ 

23. Let the series be a, a/, a/^, a/', a/*. 

a/*-a:a/3-a/=10:3) 3/*-3=:10/«-10/) ^ 
a/+a/3=2a2/ ) ' l+/2=2a 5 '^ 

3(/4-l) = 10/(/2-l) ) 3(/2 + l) = 10/ (1) ) , 
l+/2=2a 5 ' l+/2=2a (2)5 ' 

from (1) we find/=3 ; and then from (2) a =5, etc. 

24. This is explained in Art. 472. 

25. Let 100a;+ lOy + » be the number. Then 

a5 + y + «=13 V 

100a; + 102/ + z + 792 = 100» + 10y + a;J 

From the third equation we get a; - z= - 8. 

Hence oi? - 2a» + 22= 64. 

But 4x» ==4i/2 

.-. (a; + 2)2=64 + 4^2. 

Also x+2=13-y 

/. (13-2/)2=64 + 4y2^ 
Hence we get y=3 ; and then x—\ and «=0. 
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26. Let X be the increase per cent. Then the population of any year 
is ^ times the population of the preceding year. 



Hence 10000 x /i^t^V^ 14641. 
Take the fourth root of each side ; then 
10xl^±^=ll; 100 + a;=110; x=10. 



CXLV. 

I. First insert two arithmetic means between — and — 

6 24 

24 6 24 ' 24 

Hence the arithmetic means are — and -— 

8 12 

.*. the harmonic means are 8 and 12. 

Hence 'the arithmetic means are — > — » — j — 

15 30 5 30 

/.the harmonic iheans axe %% ^,^^. 

7 13 2 11 

3. 4=3 + 4^; Ad^~\ 4=-~- 
•'3 3 * 12 

29 11 5 
Hence the arithmetic means are —- y — > — 

12 6 4 

.-. the hannonic means are i?, 1,1. 

29 11 5 

4. 18=3 + 56?; 5c?=15; c?=3. 

Hence the arithmetic means are 6^ 9, 12, 15 

.'. the harmonic means are -— > —-> —-j ~. 

6 9 12 15 
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5* ^~^""o' > ^^^ ^® ^^® ^ insert five arithmetic means between 
- 1 and 2. 

Hence the arithmetic means are -4-9 ^ ---9 ^9 -— 

2 2 2 

o 

.'. the harmonic means are ~ 2^ oo, 2, 1, --•• 

3 

6. -2-2 + 6(f; 6(f=-4; 4=-A. 

Hence the arithmetic means are -^9 -^9 0, — ~9 -—- 

00 3 3 

00 3 2 

•'. the harmonic means are — -» -^9^9 --— > — --• 

4 2 2 4 

^ 23 1 ^»,, ^^ 21 , 1 

/. the harmonic means are 4-' -t-» :^> -=-9 :^9 4:* 

5 4 11 7 17 10 

& 1 1 +(n+l)cf; rf«-^z3|^.. 
3y 2x ^ ' 6«y(n + l) 

First arithmetic mean is 1 + 2^-3y 3r^y+3y+2ac-3af 

2x 6xy(n + 1) 6xy (» + 1) 

3ny + 2x 
""exyC^ + l)* 

Second arithmetic mean is #!^?^, + 2x--3y 3ny-f4x-3y 

6xy(n + l) 6xy(n + l) 6xy(» + l) 

nth arithmetic mean is 1-^^^^^ » J!^±gg,. 

3y 6xy(n + 1) 6xy (» + 1) 

Hence the harmonic means are ^^^ * , ^^^\ — \- 9 • 

3?iy + 2x 3ny+4x-3y 

6acy(n+l) 
2nx + 3t/ * 



KEY TO ELEMENTARY ALGEBRA. 231 

1 1 * 

9. Let — and — be the second and third terms. 
X y 

Then 2, a;, ^ are in arithmetic progression. 

Hence 2 + i/=: 
1 



and ^ 
2 



2 + v=2a5 "^ 

+ 1 + 1=1^ (' 2"^a;'**2a;-2""l2 
X y 12 J 



^o Q^o^ =4; 36a;-24=10a^-10a;: 10a?-46a;= -24 : 
2x2 - 2» 12 

hence we find a;=4 or — - : and .*. y=6 or-—-. 

5 5 

The arithmetic progressions will therefore be 
-4-2024 6 and^^ 24 17 „ 3 __ 4 

.'. the harmonic progressions are 

1 1 111,55515 5 

"T* -2'°°' 2"' T* "6*^^31* 24' 17 '"2 '3"' "T 

10. Let X and |f be the numbers. Then 

^=V(«y) + 13 (l);aiidV(«y)=^+12 

;M=V(a»j,)-12 (2). 
ac + y 

Multiply (1) by (2) ; xy^xy-\-sl{xy)-\m. 

Hence V(a^)=>156 ; from this and (1) we find xb104, 2(«234. 

112 

11. 2&»a+6and --- + -i-s-.-fL 

ode 

.*. &cs(u{, and .*. a: 6=6 :(2. 

2mn 111 1 

12. 35= — -- ; + = 



m + n a!-i» x-7i 2mu 2m» 

m — : » 

m+w m+n _ m-\'n ^ 1 JL^ ) m+n J_ , 1 
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\ 



i3.x+y+S!=ll ^ (a,+2)2=i2i_22y+jr' 

y=^_ i 2x8=72-22y+2y» 

Now {x + zyy=2xa. 

.'. (Il-y)y=72-22y + 2y2; whence y= 3. 

Then »+»=8, and a»=12 ; whence x=2, 2=6. 

14. — , — 9 — are the jpth, ^h, and rth terms of an aiithmetic 
progression, suppose a,a + d,,.. 



Then ±^a+(p-l)d 

X 

l^a + {q-l)d 
i-=a + (r-l)(i 



---_.=(p-r)(i 



Hence z - x= (p - r)xzd ^ 
y-z=:{r-q)yzd >; 
x-y=^(q-p)xyd) 
adding = (2? - r)oczd + (r - q)yzd + (q -p)xyd 
= (2? - r)xz +{r- q)yz + {q ~p)xy, 

^ 2&C _2£a^^^i^^p^ 
^ a+6 6+c e+a 

be ah 



ca he 
b + e a + b'~c+a b + e 

¥e-aJl^ <Pa-bc^ 



or, 



b\e-a) ^ e^(a^h) 

(6 + c)(a + 6) {b + c){c + a)^^^* a + b c + a 

\ b\c^ - a2)=c2(a2 - 62), or, 2bh^=a^b^ + a^<^ 

••4=A + -^; •.•62,a2,c2areinH.P. 
a^ c^ b^ 

. . a + b b + e e + a^^^. . -n 



• 



• 
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, 5 + c (i-\-h c-va. 6 + c 
he ab ac be 

cbbaaccb 

% — +-T-= — ; ••• b, a, c are in H. P. 
c b a 



16. (1.) When c is the arithmetic mean between a and 6. 

_2 2 ^ 5a + 6 a + 56 

a-\-b , a+& a-6 6-a 

b -^ — a 



2 2 



a-6 a-6 



=4 



(2.) When c is the geometric mean between a and b. 

Mjjah) + 2a jjjab) + 2b 
ij{ab)-b ,J{ab)-a 

^Ja{^b + 2^ a) Jb{sja + 2^b) _ a^/b + 2a Ja - h^a - 2b^h 
^ sjbi^a-jjb) jJaWa - ^b) sl{ab),{jJo.-^b) 

.-. 2^±2^+3^) is greater than ^^^ 

(3.) When c is the harmonic mean between a and &. 

2a6 2a6 , 

^TS"^^^ ^T6'^ 4a6 + 2ag 4a6 + 26 

2ab , "** 2a6 "" 06-62 "** a6-a^ 

— -T-6 — r-a 
a+6 a+6 

^ 4og6 + 2a«-4a6'-*-26S ^ 2a^ + 6a6 + 26^ 
ab{a - 6) a6 

Now a* + 6^ is greater than 2a6 
/. T IS greater than -r — , or, than 10. 
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CXLVL 

1. n.(n-l)=12x 11=132. 

2. n.(n - l).(n - 2) = 16 x 15 x 14^=3360. 

3. n.(n-l).(n-2).(n-3)=20x 19x18x17=116280. 

4. n.(n- l).(n- 2) (n- 3) (»- 4)=8 x 7 x 6 x 6 x 4=6720. 

5. Number of letters is 11, and three are twice repeated, 

111 
.'. number of permutations = ■ ^ 7T". ^ =4989600. 

6. n.(n-l) . . . (n-7)=8x7x6x5x4x3x2xl=40320. 

7. n.(n-l) . . . (n-9)= [10=3628800. 

8. (1.) The number of signals in which we have 3 flags of different 

colours is 5.4.3 = 60. 

(2.) When 2 flags in a signal are of the same colour, suppose 
red, we can put 4 different colours with these, and each 
of the resulting signals may be arranged in 3 different 
ways, that is, with both the red flrst, or both last,' or one 
first and one last. Thus we shall have 12 different signals 
with two reds. Similarly we shall have 12 different 
signals with two of each of the other 4 colours. 

.*. we shall have 5 x 12 or 60 in all. 

(3.) When we have 3 of the same colour, we shall have 6 different 
signals in all. 
.•. total number = 60 + 60 + 5 = 125. 

9. Number of permutations = —=—2— =2520. 

la n:n(n-l)(n-2)=l:20; 

20»=n(n-l)(n-2); w2-3n + 2 = 20; n=6. 
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11. w.(m-l)(m-2):(i» + 2)(m+l)m=l:6; 

6m.(m- 1) (m- 2) = (m + 2) (m + l)m ; 
5m2-15m+10=m2 + 3m + 2; m=4. 

12. Number of letters is 7, and therefore the number of permutations 

in which cd, stand firsts! 5=^120. 



13. Number of letters is 9, one of whioh is repeated twice, one three 

times, and one four times. 

19 
/. Number of permutations — 19 fo u '^^ x 4 x 7 x 5 » 1260. 

14. In Conceit we have 7 letters, one of which occurs twice, 

|7 
.*. number of permutations ss -7^=2520. 



In Tolovera, 8 letters, one of which is repeated three times, 

18 
.*. number of permutations ss-r=-=6720. 

In CodcuttOy 8 letters, 3 of them repeated twice, 

|8 
.*. number of permutations = —• — -^5040. 

^ X ^ X iB 

In Fropositiojt, 11 letters, 2 repeated twice, 1 thrice, 

.*. number of permutations = r^—rg^^- « 1663200. 

In Mississippi, 11 letters, 2 repeated 4 times, 1 twice, 

111 
.*. number of permutations =■ . tt" j-q =34650. 



CXLVIL 

,. ^0^^100x99x98x97^3^^,^^^ 
1x2x3x4 



_ r« 6x6x4x3x2 a 

3» «lyK^- — — ; — SSQ, 

1x2x3x4x5 
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3. Leave out a, and find how many combinations can be fonned ont 

of the remaining 9 letters, 4 at a time 

,C4= , ^ ^ ^ » ^ ^ ^ =126, with each of which a will combine 
1x2x3x4x5 

to form a word of 5 letters. 

19 X 18 X 17 

4. Out of the 19 consonants we get — - — - — — ^ combinations of 3, 

1x2x3 

19 X 18 X 17 
then — — ;r — — ^ X 6 = number of ways in which we can get 
1x2x3 ^ ® 

3 consonants and 1 vowel, and each combination of 4 letters 

admits of |_£ permutations. 

.-. number of words =1^^^ x 5 x 1 4=116280. 

J n.{n-\){rt-Z){n-Z) .^-(^-D^ig.g . („_2)(«-3)-90 ; 

n=12. 

, n.(n~l)(n-2)(n-3)(n-4) _^18 n.(w-l)(n-^ , 
1.2.3.4.5 5 ^ 1.2.3 * 

(w-3)(n-4) = 18x4; n=12. 

7. Number of words =^^^^ x 5:| x |5 =816000. 

8. Number = ^^J^i^^'^f^ x rl^ x 1 9 =3353011200. 

1.2.3.4.5.0 1.2.0 — 

n-3=4; n=7. 

10. Taking the coins singly, by twos, by threes, and so on, 

number of combinations = 6 + -^ + ' + ' + -^— ^ — ^- + 1 
uuiuucruicu u ^1.2 1.2.3 1.2.3.4 1.2.3.4.5 

-=6 + 15 + 20 + 16 + 6 + 1=63. 

11. ^'(^-1) (^-2)^425 xn; (n-l)(n-2)=2550; hence 7t= 62. 



KEY TO ELEMENTARY ALGEBRA. 437 



12. Number =1^^x1^^5^=123200. 

13. (1.) The number is ^^'^^'^^^f^'^^ ^ 376992. 

1.2.3.4.5 

(2.) He will go out with as many different parties as can be 
formed by taking 4 out of 35. 

.-. he goes with 55^|i??;^= 52360. 

x.iu.o.4 



CXLVIII. 

\.»A 1.2.3 

= 68 + 666c + 156V + 2063c3 + 15^,2^ + ^^^ + ^^ 

+ .^L|:^4lla6« + 6^ = a7 + 7^05 + gia^fca + 35^4^3 + 35^3^,4 
1.2.3.4.5.6 

+ 21a266+7a66 + 67. 

8.7 .6.5.4.3 o ^ 8.7.6.5.4.3.2 70 
1.2.3.4.5.6 ^ ■*■ 1.2.3.4.5.6.7^ ^ 
=0:8 + 8a;7y + 28a:«2/2 + 56x^1/3 + 70a:V + 56a;Y + 28xY + Sxy'' + f. 

5. 5* + 4.53.4a + i?.52.42a2 + 4:||.5.43a3 + (4a)* 

= 625 + 2000a + 2400a2 + 1280^3 + 256a4. 

6. (a2)6+ 5(a2)*.6c + 5j|(a2)3.(6c)2 +5|3(^2)2 (j^)3+ 5gi?aW* 

+ (6c)6 = a>^ + 5a86c + 10a862c2 + 10a*63c3 + 5a26*c* + }fi^. 
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CXLIX. 



1.2^^ 1.2.3''^ 1.2.3.4-''^ 1.2.a4.6 

7.6.5.4.3.2 ,^ _y 
1.2.3.4.5.6 

-67-76«c + 21&«c«-356V+35&'c*-2lW+76<i»-c'. 
3.<».-%)'-|!.(l-|)}' 

-3^1 -Ml -©'-SI©' 

5.4.3.2 /3yy_/3gY) 



+ 



1.2.3.4 V2a;> 



, 5.81 y*__243 ^\ 
■^ 16 ' «* 32 V J 

-32x8 - 240aj*y + 720a5y - lOSOaiy + SlOxy* - 243y». 

4. l-6(2x)+?|(2x)«-;-j|(2.)»4gJ(2.)*-(2«). 

-1 - 10a; + 40x«-80x' + 80iB*-32a;^ 

5. 1 lUx + ^ 2 (B» - J 2.3 ^ + 1.2.3.4 -^ 1.2.3.4.5 ^ 

. 10.9.a7 . 10.9.8-^10.9 . irw»j.«.io 

+T2:3r4^-T2r3^ + i:2-^-^^-'* 

-1 - lOx + 45x2 _ 120x8 + 2IOX* - 252»» + 210*^ - 120*' 
+ 45«8-10«^ + a^^. 
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6. a^^^a^h^Ar^A^v^h^^^^^ui^^^ 



CL. 

1. {(a + 26) - c}» « (a + 26)' - 3(a + 26)2.c + 3(a + 26).c» - c» 

=a' + 6a26 + 12a62 + 863-3a2c-12a6c-1262c + 3ac2+66c»-c8, 

2. {(1 - 2x) + 3ir2}3= (1 - 2a;)« + 3(1 - 2a;)2 3x« + 3(1 - 2a;).9x* + 27a;^ 

= l-6x + 12a^-8xS + 9a^-36x' + 36a* + 27iB*-54a;5 + 27jB6 

« 1 - 6a; + 21«2 _ 44^3 ^. 63^4 « 54aJ» + 270*^. 

3. (jB8-a:2 + a;)»=jB8(x«-a; + l)s=xS{(l-») + a:2}3 

«x5{(l - a;)3 + 3(1 - a;)2.x2 + 3(1 - »)i;* + a®} 

«x»-3a8 + 6a5'-7a:^ + 6xS~3iC* + {c3, 

4. {(1 + 2xt) + 3xt}»= (1 + 2a*)» + 3(1 + 2a:*)2.3xl + 3(1 + 2xi).9«l + 27a; 

=» 1 + ex* + 12a;i + 8x1 + 9x1 4- 36a;i + 36a;l + 27a;l + 64Bf + 27a; 
-* 27a; + 54x1 + 63x1 4- 44xi + 21x1 + 6x1 + 1. 

5. j(x + l)-lj'-(aJ+l)'-3(x + l)2.1 + 3(x+l).^-^ 

-=xS + 3x2+3x+l-3x-6--^+— + 4---t 

X X X* x* 

=x3 + 3xa-6H-J.-l. 

6. {(a4 + W)-ci}»-(atH-6i)8-3(at+6i)ia + 3(a4 + 6i)c*-cl 

Bai + 3ai&i + 3am + &f - 3alci - 6ai&M - 3&M + 3<iiel 
+ 36ic*-cl. 
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CLL 

1. The Sth term of (1 + a;)ii is ■ ^^•^^•^/:'^'y »g^«r330gy 

2. The 5th term of (a2-62)i2 jg I^^:^.(a2)i2-6i- 1.(^2)4^495^16^58, 

3. The4thtermof(a-6)i«>is «100m98,^ioo-4+i.j3„ « I61700a»^6». 

4. The 9th term of (2a6 - c(Qi* is 14J3 12.11.10 9 8.7.^g^^M-o^.i^^^8 

1.2.3.4.5.6.7.8 

= 192192a868c8d8. 

5. The 9th tenn of (a-6)w is ^^•^f'otlVf'^o'^^'^-^*""^''^-^ 

1.2.3.4.5.6.7.8 

= 12870aW 

6. The 5th term of (ai + 6J)8 is §:^.(al)8-«+i.(6»)«=70a*6i. 

7. The 10th term of (a-6)i» is - 19-^8'^7.16.15.14.13.12.11 ^^ 
' ^ ^ 1.2.3.4.5.6.7.8.9 

= - 92378aiW 

The 11th tenn of {a-hf^ is therefore 92378a»6W 

8. The 7th term of {a+x"^ is lM|il^?^.a7.a;e=17l6aV. 

1.2.3.4.5.6 

The 8th term of {a + x)^ is therefore 1716aV. 

9. The coefficient of the rth term of (a + x)^ is ^'(^-l)--(^-y + 2), 
^ ^ ' 1.2 . . . (r-1) 

and the middle term of (a + a;)** is the (27i + l)th. 

/. Coefficient - 4^-(4n-l) . . . (4n-2n-l + 2) 

1.2 .. . (271+1-1) 

^ 4n.(4n-l) . . . (2n+l) 
"^ 1.2 ... 2n 
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4n.(4yi-l) . . . (2yi-H) 2n.(2n-l) . . . 1 
■^ 1.2 ... 2» ' 1.2 ... 2» 

^ 4n.(4n-2) . . . 6.42 (4w-l)(47i-3) ! . . 6.3.1 
""2n.(2n-l) . . . 3.2.1 * 1.2.3 . . . 2» 

= 2.2. . . to2» fax^tors. (4n-l).(4n~3) . 5.3.1 

1.2.3 . . . 2n 

a:22» 1-3.5 . . . (4n-l) ^ 
1.2.3 . . . 2» 



10. The middle term is the (2n + 2)th. 

.-. Coefficient ^ (4n + 2)(4n-H) . . . (4rt+2-2n>2 + 2) 

1.2 . . . (2» + 2-l) 

^ (4n + 2).(4n + l) . . . (2 n + 2) 
*" 1.2 .. . (2n + l) 

^ (4n + 2)(4n)(4y^-2)...(2?^ + 4)(2n + 2)(4yt + l)(47l-l)...(2n + 3) 
"" (2»+l)(2w)(2»-l)...(7H-l) * w.(n-l)...2.1 

-^2.2. . . to (n+1) factors. (^^-^^)(^-,^) ' ' ' (^^+3) 
^ n,{n-\) ... 2.1 

^2^+1 (2n + 3)(2n + 5 ) . . . (4n-l)(4yi-H) ^ 

1.2 . • . n 



CLII. 



.......ifcj. j^-ffi-t 



1.2 1.2.3 



, Ki-')(T-')a--), 

■** 1:2:3:4 ^ 



^^2 8 16 128 
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„,^,KI-),, Kf-)(l-i 



1.2 1.2.3 



2g g* 4a^ 
3 9 81 



,ia-)( i-')(i-') ^ j 

■^ 1.2.3.4 'a? J 

" 3al 9at"^81at 243aV' 

, ia-)(i-')(i-') „, 

^ 1.2.3.4 ^^^ 

.l + x-^ + ^-5^. 
2 2 8 

5- ^ i ^-^a^ 1.2 -y -^ 1:2:3 y 1 

D4 

^ "* I i+rs+ — 1:2 — s"^ 1:23 '^ 1 
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' 2 ^ 1.2 1.2.3 



i(i-')(-i-)(i-») 



ijiS #r4 ffA R/i(<8 



1.2.3.4 

oe^ ag* a:^ 5x^ 
2 8 16 128 



3 ^ 1.2 * 1.2.3 

-1 To^ 14«^ 14a» 
" ■" 3 9 " 81 ■ 

^ 4 1.2 ^^ 1.2.3 ^*^^ 

^, ^ 2^ 135g» 
* 4" 32 ■" 128 ■ 

,0 ^K 3 2y 2"A¥"V V TAT -yfe-^) 8y» } 

„ .■i..r(i:0.- K4-)(l-t 

"• ^ 6^ 1.2 *^ 1A3 

^ 6'''"72'^"mr* 

-(l)'--(4)'--'-l(l)'--v- 
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CLIII. 
,. i-8a + (-2)(-2-l)a«+(-2)(-2-^m-2-2V.H 

(-_2)(-2-l)(-2-2)(-2-3)^_^_a^^3„._^3^6,.. 
1.2.3.4 

(-l).(-2).(--3).(-4) ^s^^ 1 + 3a; 4- 9x2 + 27x8 + 81aJ». 
1.2.3.4 ^ ' 

, i.^ + (-4).(-5) fl:2 (,4),(^5),(,6) a^ 
^ 1.2 '16 1.2.3 ' 64 

«i j-«._i-5«* . Sac' 

a. i + ^+ (-2).(-3) !«» (-2). (-3). (-4) ± 

(-2). (-3). (-4). (-6) ^„i., + 3^.^.to«^ 
1:23:4 16 4*2*16 

5. a-w- (-6)a-» . 28+ ^-°^ i"^) a-".4»^- (-5). (-6) (-7) ^^-^ 3^ 

1.2 l«2«o 

(-6). (^6). (-7). (-8) ^-,, ^g^ 
1.2.3.4 

-a-10 + lOa-i^x + 60a-iV + 280a- w. «»+ 1120a-%* 

6. ,-«-(-6)«-t-xt+ (-«Vi-^) -«-«-xt- (-«^S;;-(-«> .a-%, 

1.2s 1.^.0 

1 . 6a:* 21acl . 66» 
a' at «H (T 

cajv. 

'• 2 * — 1:2 1.2.3 



3. « 
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, (4) (4) -(4) (4) , 

1.2.3.4 
" 2 "*■ 8 16 128 ■ 

, (4) -(4) ■(4)- (4), . 

1.2.3.4 
, . 3x2 i5a4 35jge 315^58 

28 16 128 

-2 {,, 2 .^ ('I) ■ (--T) yo (-1) ' (-1) ' {rT)zA 
\ f> ^ 1.2 a;W"^ 1:2:3 a?») 

6 25 125 

.. . (4)(4), ., (4)-(4)-(4) „_. 

4. 1-*+ 1:2 *^+ ra^ ««^ 



, (4) ■ (4) • (4) • (4) . 



, « o ^ 16x* 

1.2.3.4 



1 «.u.3a!^ 5«8^35iB* 

^1 — 35+ — — — — + . 

2 2 8 



5 



■«-l'4-5^tiH4).. 
, (4)(4)-(4) .>{ 

1.2.3 «• ) 



"*a"2a»'*"8a* 16?* 
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i..-x{i-l..^. (-T)-(-T) ^ 
V 3 a' 1.2 a* 

("3") ' ("•3) ' ("TJ a:»| 2^ J^.^. 
1.2.3 ' «?) *a"3a*'*'9a^ 






CLV. 

The rth term of (a + «)* is >>'(^--l) ■ ■ '/^"f -^^)af- ^ a^-«-+ ». 

^ ' 1.2 .. . (r-1) 

1. Tlw rth term is ^— ^ ' ' ' f ^~r^af^ • 

1 -2 ... (r-1) 

2. The rth term is (-l)*-^ • ^!'l^ ' ' '/^^"/W^ 

^ ' 1.2 .. . (r-1) 

3. The rth term is (-l)*"-* • ^;V ' ' ^^^% ^"^ • af ^ 

1.2 • • • (r — 1) 

4. The rth term is ff '"^^^5 ^ • (6a;)i»-' • (2^)''-^ 

1.2 ... (r— 1) 

5. The rth term is ("g) ' (--3) . . . (-2-r->>2)^,i^ 
^ 1.2 .. . (r-1) 

6. The rth term is f ^ " ' ^^"^^^ • (3*)'-^ 

1.2 • • • (r — 1) 

_ r.(r+l).(r+8) . ^j,-, 
1.2.0 

7. The rth term is i5— 4 / ,, ^ - af-^ 

' 1.2 .. . (r-1) 
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{l.a6...(2r-3)jx(4y-' 
1.2 .. . (r-1) 

" 1.2 .. . (r-1) * V2/ 



1.1.1. . . (t-1\ 
is (-l)*""^ • ^ ^ ^ \ ^/ . a*-»'*V-i 



8. The rth tenn _ . ., ^^ — . 

1.2 .. . (r-1) 



' 1.2. . . (r-1) V*/ 



(r-1) 

r-1 



-(-l)r-i . 1.2.5... (3r-7) . ^ . /x^\ 
^ ^ 1.2 .. . (r-1) W 

^ 1.2.5... (3r-7) ^^ /'-^y^'. 
1.2 .. . (r-1) V 3a/ 



T-(^0---(^'-») 

a Therth term is.:= ^ L ^ L . (2x^-1 

y. xii«rwi i«rm us 1.2 .. . (r-1) ^**' 

J7.9.. .(2r+3)jx(iy"' 

1.2 .. . (r-1) ^ ' 

_ 7.9 . . . (2r + 3) . 1 
1.2 .. . (r-1) 

la Th»rthtonnii±-Ai _Z V*^ i.(a«)-«-''*i.(i«)'-» 

1.2 • • • (r— 1) 

IV-i 

r-l 



{3.7...(4r-5)}x(iy' . 

" 1.2... (r-1) •* -Uv 

3.7 .. . (4r-5) g-l (x^"^ 
*"l.2 . . . (r-1) '4'-i* U/ 
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1 1. The (r + l)Ui term is ^^ • •^J?±IZ.i)af 

1.2 ... 9* 

^ 3.4 . . . (2 + r) ^_ (r-fl)(r + 2) ^ 
1.2 ... r ' 2 



12. The (r 4- l)th term is 



j(^o--(itH,.. 



1.2 ... r 



(4a;y 



{1.3 . . . (2r-l)}x(Y) 

1.2 ... r ^ ' 



1.3 . . . (2r-l) 
1.2 ... r 



. (2x^ 



»ru / . i\AV A • 2r.(2r-l) . . . (r + 1) - 

13. The (r + l)th term is — ^ — — -^ ^ ^af 

1.2 ... r 



2r.(2r--l) . . . (r + l) .r.(r -- 1) ... 2,1 - 

( 2r-l).(2r-3)...3.1 2r.(2r-2) . . . 4.2 . 

|_r [r 

(2r~l)(2r-3) ... 3.1 2»\([r) 



1. 3.5 . . . (2r-l) 
1.2.3 . . . r 



|r 



.of 



. (2«)»'. 



14. Coefficieiitof(g^^>in(l + xr^is (^-^^;^'^^^^^^ ' (//f)^"^^^^ 
Coefficient of oJ- in (1 ^-x)* is ^(^-D ■ - > (n-r-H) ^ 

1.29.(5 • • . T 

Coeffident of a'* » in (1 + a)- ia «•(«-!) • •• («- ?) . 

1.^ . . . ^y + 1^ 

^ (yi+l)n(yi--l)...(n-r+l) n.(n--l).. .(n-r + l) n + 1 
^^ 1.2.3 . . . (r+ 1) *" 1.2 ... r ' 7+1 



n.(n--l) . 



1.2 
tK(n-l) . 



1.2 



. . r \ r+1/ 



. (n-r + l) fi.(n-l) . . . (n-r ) 
. . r 1.2 ... (r+1) 
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JL £ A 

'^- 1.2.3 -(^J * Mxj =I6" -i^- 

1.2.3.4 , • ^* ^ • '^ '^ ^ 128 

1 1 3 5 7 9 11 13 



22222222 
''• 1.2.3.4.6.6.7^ . (a')*-.(2««)» 

128 

18. «'>('»+ !)• . • ("'■+8) ^^<,tMy^ 
1.2 • • • 9 

'9. i-(i-0(^-2)---&-^h. 



1.2 ... 6 



(l-m)(l-2m) . . . (l-5m) i-ew 
1.2 .. . 6.m« -^ -^^ 



CLVL 
I. ^31-^(27+4) -3(1+1)* 

-3ll4.i..^+JL.l.a-lV-^ 
( 3 27^2 3 V3 / 729 

64 



19683 



*i4 •(!-') -(4-) 

,4 16 320 2560 

27 2187 531441 43046721 ■*■ " * * 



6085724 ,o. HI 0710 
^+43046721 '"^*^ 
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6V 



2.Vl08=y(128-20)=2(l-A) 

( 7 32^2 7\7 71024 

-i-l-(^-)(H 



32768 



^24 7 V7 / \7 7 \7 / 1048576 ) 

o(, 5 75 1625 40625 ) 

( 224 60176 11239424 2517630976 ' * * * J 

2 ( J _ 561&7120 + 3763200 + 364000 + 40625 ) 



2617630976 



J 60364945 \ 2457266031 _,^^gQ, 
V" 2517630976/ 1258816488" '^ ^"* • • • • 

3. V260=y(243 + 17)-3(i + ^y 

(^5 243^2 5 V5 V 



59049 



^6 6 V5 / V5 / 14348907) 

5 17 578 29478 ) 

( 1215 1476225*^ 1793613375 ' ' ' ' J 

o 5 , . 25095825-702^70 + 29478 ) 

'^V^ 1793613375 J 



i. j i + _^ZZf^^^ \ = 3 + Jl'^^^T/^T. =^3*04084 . . . . 



24423033 ) 24423033 
1793613376 \^^^ 597871125 



4. V31-.V(32-l)-2(l-iy-2Jl-fl 

+JL.iYi. _iV^— i..lYl_ iV('l_8V^ 
*2 5V5 / 1024 6 6 \6 7 \6 7 3276 
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-2I1- 1 . 

( ^ 160 


1 
12800 


3 21 




f 




4096000 655360000 ' ' ' 




_g [ 4096000 + 51200 + 480 + 21 
( 655360000 


i 






.2 1 4147701 ) 
( 655360000 J 


al-98734 . . . 












OLVIL 






I. 


23561 

42513 

645325 


2. 


3074852 
4635628 
1247153 


3. 


358423 
267862 




80451 




1045032 


10070344 




4. 


211010 
124321 


5. 


. 57264 
675 


6. 


1456 
6451 




31134 


354604 
513354 

434070 


1456 
6523 
11312 




51117344 


13101 




14332216 


7. 


5)243012 




8. 


6)3766025 




31450 rem. 2. 




522256 rem. 1. 


9. 


25|40|05|44(4112 la 
24 


5|68|98Ul(2437 
4 



12l\ 


140 
121 


1221 \ 


, 1505 
\ 1221 


12222 


\ 24444 
\ 24444 



44\ 


168 


\, 


154 


483\ 


1498 


\ 


1209 


4867 1 


^ 28e<l 




\ 28e<l 
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CLVIIL 



I. 7 




261-1 



37-2 



5-2 



0-6 



2. 6 \ 1820 



V 



6 \ 303-2 




0-1 



3. 12 \ 43751 
12 \ 3645 -e 



12 303-9 



12 
12 



25-3 



2-1 



0-2 



4. 5 \ 3700 



7. 




7 I 790158 

7 \ 112879-5 

7 \ 16125-4 

7^ 2303-4 

7! 329-0 

7\ 47-0 

7\ 6-5 



3815 - 1 




6. 12 \ 215855 



0-1 



" 


17987 - 


-« 


I. 


1498- 


-« 


12^ 


\ 124- 


't 


12 


.0. 


-4 



0-« 



8. 4 \ 34002 




0-2 



0-6 
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9. 12 \ 8978 



12 \ 816-2 



12 \ 76-1 
12 \ 6-« 



0-6 



12. 4 



4 \ 1165-0 
4 \ 214-3 




0-1 



10. 12 \ 3256 



12 \ 166-4 



12 \ 11-1 



0-8 



13. 7 \ 654321 





e0738 - 


-5 


' 


16e3e- 


-3 


' l 


2858- 


-3 


' 


478- 


-0 


A 


1 "" 


-3 


7 


u. 


-4 


7 


■■ 


-6 



0-1 



II. 8 \ 37704 



M 


4311- 


-6 


M 


480- 


-1 


si 


l 54- 


-4 


8 


- 


-1 



0-6 

14. 11 \ 2304 
11 \ 104- « 



11 



2-7 
0-2 



Ax6-l + 



CLES. 



.'. '41 is the lesnlt. 



2. n;'*^~^'*Ti' n"^"^'*'!!' ii'*''°^'''Ii' 
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2 ^ ,^3 3 », ,^10 
j.^7„l+_._.x7-l + jj 

.\ result is '16235504$. 



3. 9 \ 23 


•125 




9\2-5 


9 




\o-2 


1-125 
9 

1*125 


.*. result is 25*1 


4« 6 \ 1820 


•3375 
6 




6\ 303-2 




6 I 50-3 


2*0250 
6 




6 \ 8-2 


0*1500 


.*. result is 12S 


6\ 1-2 


6 


- 


0-1 


0*9000 
6 






5*4000 






6 





2*4000 

5. 2x* + x*+2a? + 5a;«+4a;+2-17486=0; 

(x - 6) (2aJ* + 13x» + 8005* + 485a; + 2914) -0 ; 
.*. x»6. Hence the scale is senary. 

6. aJ» + 7x^+4»*+6a?+3x«+5-511173=0; 

(a - 8) («^ + 15«* + 124x3 + 998JB' -»- 7987a5 + 63896) = ; 
.*. xs8. Hence the scale is octenary. 
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7. (1.) Let N be the number, and suppose 

^=a. 10* + 6.10*"^+ . . . +m.lOO+2>.10 + g. 
Then^=.a(10*-l) + &(10*-i-l)+ . . . -»-m(100-l) 

+2>(10-l) + (a + 6+ . . . +m+^ + g). 
Now all the expressions 10»-1, 10*-i-l . . . 10^- 1, 10-1 

are divisible by 10 — 1, or 9, and therefore by 3. 
Hence N is divisible by 3, if a + 6+ . . . +m+p + 5be 

divisible by 3. 

(2.) Let^=a.lO*+6.10*~i+ . . . +m.lOO+|).10 + 5f. 
Now 100 and all its multiples are divisible by At^ 
.\ Nib divisible by 4 if lOp + g be divisible by 4 

(3.) Let ^=a.lO* + 6.10*"*+ . . . +m.lOO+p.lO + 3. 
Now 1000 and all its multiples are divisible by 8, 
.-. N is divisible by 8 if 100m + lOp + g be divisible hy 8. 

(4) Let^=a.lO* + 6.10*""i+ . . . +m.lOO+p.lO + q. 
Now 10 and all its multiples are divisible by 5, 
/. N is divisible by 6 if g=5 or q==0. 
(5.) Let N be the number, p^, Pn^u • • • 1>4> P»9 P29 P19 the digits. 
^ ThenN=^Pi + lO,Pi-h 10()p8+ 100qp4+. • • + 10*"^j>— i+lOV 
=Pi''Pt+P»-'P*+ . . . +(-l)*l>» 
+^,(10 + 1) +i?,(102 - 1) +2>*(103 + 1) -»•... + p4l0* - ( - 1)*}. 

Now 10 + 1, 10*- 1 . . . are all divisible by 10 + 1, or 11, 
/. i^Tis divisible by 11, if {pi+p»+ . . . )-(p»+Pi . . .) 
be divisiUe by 11. 

8. Let ^^=a.r* + 6.r*"*+ . . . +m.r*+j5r+gr, 

thenn=a+r6+ . . . +m.r*~*+j?.f*"* + gf.f*. 
Then^-n=a(r*-l) + 6.(«^i-r)+ . . . -m(*«-*-r«) 
«|,(i*-i - r) - gf(r* - 1), and each of the £a.ctors f* - 1, 
f»-i-r . . . r*""*-r*, r*"i-r, f»-l is divisible by r- 1 ; 
/. N- n is divisible by r- 1. 
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CLX. 



I. 31651553 


2. 4-6843786 


3. 2-5324716 


47505855 


5-6660657 


3-6650657 


6-6879746 


3-8906196 


6-8905196 


2-6150026 


3-4675284 


•3156215 


1-2187180 


7-7074922 


2-4036784 


4. 2-483269 


5. 2-352678 


6. 6-349162 


3-742891 


6-428619 


3-624329 


4-740378 


2-924059 


3-724833 


7. 2-4596721 


8. 7-429683 


9. 9-2843617 


3 


6 


7 


6-3790163 


S-678098 


62-9905319 


lo. 3\6-3725409 


II. 6\ 14-432962 


12. 9\4-63627l88 


2-1241803 


3-738827 
CLXL 


1-61614132 


I. Log 128= log 2'= 


= 7 log 2=2-1072100. 





Log 125= log i^=; log 1000- log 8=3- log 2» 

« 3 - 3 log 2 = 3 - -9030900 = 2-0969100. 
10000 



Log 2500= log 



log 10000- log 4=4-2 log 2 



'4- -6020600=3-3979400. 



2. Log 60= log i22„ loglOO- log 2=2 -•3010300=1-6989700. 



Log -005= log 



1000 



log 10 - log 2 - 3= - log 2 - 2=3*6989700. 



Log 196 = log (49 X 4) = 2 log 7 + 2 lojir 2=2'2922660i 



KEY TO ELEMENTARY ALGEBRA, 257 

3. Log 6= log 3+ log 2=-77815ia 
Log 27=3 log 3=1-4313639. 

Log 64= log (27 X 2) =3 log 3+ log 2=17323939. 
Log 676= log (9 X 64)=2 log 3 + 6 log 2«27604226. 

4. Log 60= log (2x3x10)= log2+ log3+ log 10=1-7781613. 

Log -03= log -|-=, log 3 - 2=-4771213 - 2=2-4771213. 
100 

Log 1-05= log ~= log |i= log 3 + log 7 - log 2 - 1 = -0211893. 

Log -0000432= log-i|;^^=4 log 2 + 3 log 3 - 7=6*6364839. 

10000000 ® 

5. Log-00075=log75-5=log3 + log25-6 = log/'^y-»-log26-6 

«^ {log 18- log 2}+ log 100- log 4-6. 
2 

=4- {1'2662725 - '3010300} + 2- -6020600 - 6 

= -4771213 - -6020600 - 3 = 4*8760613. 
Log 31*5= log (21x3x6)-l= log 21+ log3 + l- log2-l. 

= log 21 + -i- {log 18- log 2}- log 2 

= 1-3222193 + -4771212 - -3010300= 1-4983105. 

6. Log 2=log ^=1- log 6 =-3010300 

Log ■064-log. -^=6 log 2-3=6-6 log 6-3-r2-8061800 

1000 

Log UJ"^-- (60 log 2-20 log 6) 

„ ^ (30 - 30 log. 6-10 log 6) =i. (30 - 27-9683000) 
=i- (2-0412000) =-2916000. 
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7. Log 5=log ^=1- -3010300= -6989700 

log -ISS^log T^=3 log 6 -3=2-0969100 -3=1-0969100 
® 1000 

Log ^*-log 5»-log 2»=log 5«-log 2» 

-61og5-|.log2=6 Gog 10-log2)-|.log2 
=4-1938200 - -8027467=3-3910733. 

8. -2,0,2; 1, 0,-L 

9. 1593 is greater than 10^ and less than 10^ ; characteristic 3 ; 
1593 is greater than 12^ and less than 12' ; characteristic % 

'°- ff "=® ' 5"^ 5 25^=2» ; 2y«3, eta 

1 1, (a) log 2=4- log 4= -301030a 

Log 25=log 100-log 4=2- -6020600=1*3979400 
Log 83-2=log (8 X 1'04) = |- log 4+log 1-04 

=-9030900 + -0170333= 1-9201233. 

Log (•625)r*a = .^l^ jlog 625-log 1000 j = jj^ { 2 log 25-3 j 

L j 2 log 100-2 log 4-3 j =jL j 4-1-2041200-3 j 



100 
= - -0020412=1-9979588. 

(6) Log (l-04)««»=6000 log 1*04=6000 x -0170333 
=102*1998000 ; .'. number Of digits is 103. 
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12. (a) Log 6=-i- log 25 = -6989700 

Log 4=2 -log 25 =-6020600 

Log 61-5=log 5+log 10-3=-6989700 + r0128372=l-7118072 

Log (•064)t*.= J^ j log 64-log 1000 j = ^L j 3 log 4-3 | 

»ji^ I 1*8061800-3 I =--0119382=I-98806ia 

(6) Log (l-03)«»=600 log 1-03=600 x -0128372 
=7*7023200 ; .'. number of digits is 8. 

13. Log 7623=2 log 3 + 2 log 11 +log 7 

= -9542426 + 2*0827864 + -8450980=3*8821260 

Log -/^=log 7+ log 11 -log 3 -log 100 

= -8450980 + 1-0413927 - '4771213 - 2 =1 '4093694 

Log5|9=log3-logll-2log7 

= -4771213 - 1-0413927 - 1-6901960=3*7465326. 

14. (1.) »log4096=log8-a;log64; 4a;log8=log8-2ajlog8; 

4x=l-2.;6x=l;x=l. 

(2.) (2-5)* =6*26 = (2-6)2; /. a=2. 

(3.) (06)* =m ; sc log (06)= log m 

.•.«=— M£L_. 
loga+ log 6 

(4) d^ log a + 2 log h) = log e, eta 

(6.) 3x log a+ (4-a;) log 6=(2a;- 1) log c 

»(3 log a- log 6 - 2 log c) = - 4 log 6- log 0, eta 

(6.) X (log a+m log 6) = log c - 3a; log c 

X (log a+m log 6 + 3 log c)= log c, etc. 
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CLXII. 

1. P(l+r)»=2P; (l+r)»=2; (l + j^)"=2; 

• «_ log 2 -3010300 -.g 
■ log 104- log 100~-0170333~ 

2. P(l+r)-=2P;(l+Ay=2; 

• -„ log 2 _ -3010300 _o„.. 
••" log l-03~-0128372-'^* ' ' * 

, /i4. lOV-2- „- logg _ -3010300 _,.g.g. 

4. /l + J_V=3 ; «-_ !5g3_='£Z1213^22-6 nearly. 
^ V 100/ ' " Jog 1-05 -0211893 ' 

S.P(l+r)«=2P;.-.«-j^J^j 

P(H-2r)-2P;...m..^^J^ 

" n""lo«(l + 2r)' 
Now 1 +2r is less than (1 +r)* 

• ^ IS trreater than ^Qg(^+^) nr ^Qg(^+^) ^r 1. 

..--18 greater than i^^ (i+^ja^or,^^^^ (^^^^.or,^ 
6. 1000(1 + r)*=: 1800; A+AV^rs 

.-. n log 1-06= log 1-8 ; ^^-^Ja*^^ '''^^^^' 



7. P(l+r)«-=2P;(l + A)'"«2 



•2n- ^^g2 ^•3010300_23.449 
.•.n= 11724 .... 
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By A. M. Curteis, M.A., late Fellow of Trinity College, Oxford^ 
. and Assistant-Master at Sherborne School, 

English History in the XIVth Century. 

J[;/ Charles H. Pearson, M.A., Fellow of Oriel College, Oxford, 

History of the French Revolution. 

By the Rev. J. Franck Bright, M.A., late Master of the Modern 
School at Marlborough College. 

The Reign of George HL 

By Sir W. R. Anson, Bart., lA.h,,' Fellow of All Souls' College, Oxford, 
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Thomson's Seasons. Bacon's Essays and New Atlantis. 
Cowper's Task. Gray's Poems. Wordsworth's Excursion. 
Goldsmith's Deserted Village. Milton's Paradise Lost and 
Areopagitica. Scott's Marmion, Rokeby, Lord of the Isles, 
Lady op the Lake, and Lay of the Last Minstrel. Swift's 
Gulliver. Byron's Chxlde Harold and The Corsair. Pope's 
Essays. Addison's Spectator. Chaucer's Prologue to the 
Canterbury Tales. Defoe's Cavalier and Robinson Crusoe. 
Burke on the French Revolution. Dryden's Poems. Browne's 
Religio Medici. Locke on the Human Understanding. Wash- 
ington Irving's. Sketch Book. 
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SELECT PL A YS OF SflAKSPERE 

RUGBY EDITION.' 

With an Introduction and Notes to each Play. 

Small 8vo. 

As You Like It. zr. ; paper cover, u. 6^ ^ 

Edited by the Rev. Charles E. Moberly, M.A., Assistant- Master 
in Rugby School, and formerly Scholar of Balliol College, Oxford, 



** Thb is a handy, clearly printed school 
edition of Shakspere's bright play. The 
notes are sensible, and not overdone, and 
the Introduction is helpful." — Aihemeitm. 



" The Notes are clear, to the point, and 
brief, and for the most part excellent."— 
Standard, 



Macbeth. 



2J. ; paper cover, is, 6d, 



Edited by the Same. 



*f 



A very excellent text. 



very ably 
annotated.'^ — Standard. 

** The plan of giving a brief sketch pf 
each character in the play lends additional 
interest to it for the young learner. The 
notes are mainly explanatory, and serve 
the same fseful purpose of clearing away 
difficulties from the path of the young 
reader. Of all school Shaksperes, this 



seems to us considerably the best.^' — 
Educational Times, 

"'Macbeth' is now added to these 
handy, neatly printed, and well-anno- 
tated editions of Shakspere's Fiays. Mr. 
Moberly's historical and critical remarks 
in the Intrbduction will be of great value 
to the student." — Record. 



CORIOLANUS. 2 J. dd. ; paper cover, 2j. 

Edited by Robert Whitelaw, M.A., Assistant- Master in Rugby 
School, formerly Fellow of Trinity College, Cambridge, 



** The way in which the .play is edited 
displays careful scholarship, and the whole 
edition is extremely well adapted for school 
use." — Educational Times. 

" This number of the Rugby Edition of 



Select Plays of Shakspere we think the 
best of the series. There is more effort than 
before to bring out the characteristics of 
the central figure of the play, the Notes are 
fuller, and the glossary too." — Athenaum. 



Hamlet. 2s, 6d. ; paper cover, 2x. 

Edited by the Rev. Charles E. Moberly, M.A. 



" Surely these are good times for students 
of our literature. The number of scholarly, 
well-edited handbooks, and annotated edi- 
tions of masterpieces, both in p^ose and 
poetry, is contmually augmentmg^. The 
introductions in this edition are particularly 
good, rising above the dull level of anti- 
quarianism into a region of intelligent and 
sympathetic comment and analysb not 



often reached in school-books. We know 
by experience that Shakspere may be so 
read in schools as to combine a considerable 
amount of philological and grammatical 
teaching with a cultivation of the imagina- 
tion and taste, perhaps more ^serviceable 
still. The Rugby Edition will do well 
either for school or hpme reading" — Loh' 
don Quarterly Review. ■ ' ; ri « , • v 
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Edited by J. SURTEES Pkhllpotts, M.A,, Asshiant- Master in 
Rugby School^ formerly Fellow of New College, Oxford, 

[In the Press, 

Much Ado about Nothing. 

Edited by the Same. [In the Press. 

. . (See Specimen Page, No, I.) 

A Practical Introduction to English 

Prose Composition, : i. 

An English Gr9,mmar for Classical Schools, with Questions, and a 
Course of Exercises. 
By Thomas Kerchever Arnold, M.A. 

Ninth Edition. i2mo. 4/. dd. 
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The following Schools, amongst many others, use this Series : — Eton : 
Harrow : Winchester : Charterhouse : Marlborough : Shrewsbury : Chelten- 
ham : Clifton College : City of London School : Haileybury : Tonbridge : 
Durham : Fettes College, Edinburgh : Owen's College, Manchester : H.M.'s 
Dockyard School, Sheerness : The College, Hurstpierpoint : King William's 
College, Isle of Man : St. Peter^s, Clifton, York : Birmingham : Bedford : 
Felsted: Christ's College, Finchley: Liverpool College: Windermere 
College : Eastbourne College : Brentwood ; Perse School, Cambridge. 
Also in use in Canada, the other Colonies, and some of the Government 
Schools in India. 

OPINIONS OF TUTORS AND SCHOOLMASTERS. 



" I have great pleasure in expressing my 
opinion of your Mathematical books. We 
have for some time used them in our Lec- 
ture Room, and find them well arranged, 
and well calculated to clear up the difficul- 
ties of the subjects. The examples also 
are numerous and well-selected.' —AT. M. 
Ferrers y M. A. ^ Fellow and Tutor of Gon- 
ville and Cains College^ Cambridge. 

** I have used in my Lecture Room Mr. 
Hamblin Smith's text-books on Algebra, 
Trigonometry, Mechanics, and Hydrosta- 
tics with very great advantage. I consider 
them admirably adapted for preparing stu- 
dents for the general examination for 6. A. 
degrees, 9nd for the extra subjects required 
in the previous examination from candidates 
for honours. They are distingubhed by 
great clearness of explanation and arrange- 
ment, and at the same time by great scien- 
tific accuracy." — James Porter^ M.A.^ 
Fellow and Tutor oj St. Peter's College, 
Cambridge. 

" Many students who attend my classes 
have used with great benefit to themselves 
Mr. Hamblin Smith's books, especiall]^ his 
Algebra and Arithmetic. Mr. Smith's 
great experience enables him to see the 
difficulties which trouble beginners, and he 
knows how to remove those difficulties. 
The examples are well arranged. For 
beginners there could be no better books, 
as I have found when examining different 
schools."— .r4. IV . IV. Steel, M.A., Fellow 
and Assistant- Tutor of GonvUU andCaius 
College, Cambridge. 

** I consider Mr. Hamblin Smith's Mathe- 
matical Works to be a very valuable series 



for beginners. His Algebra in particular 
seems to mc to be marked by a singular 
clearness in the explanations, and by great 
judgment in the selection and arrangement 
' of the exercises; and after my ex|)erience 
of it in the Lecture Room, I think it is tho 
best book of its kind for schools and for the 
ordinary course atCambridge.**— /VPa/rivt, 
M.A., Fellow and Tutor of Magdalen 
College, Cambridge. 

** 1 beg to state that I have used Mr. 
Hamblin Smith's various mathematical 
works extensively in my Lecture Room 
in this College, and have found them 
admirably adapted for class teaching. A 
person who carefully studies these books 
will have a thorough and accurate know- 
ledge of the subjects on which they treat." 
— H. A. Morgan, M.A., Tutor of Jesus 
College, Cambridge. 

"1 can say with pleasure that I have 
used your books extensively in my work at 
Haileybury, and have found them on the 
whole well adapted for boys." — Thomas 
Pitts, M.A., Assistant Mathetnatical 
Master at Haileybury College. 

" Your Arithmetic, Algebra, Euclid, and 
Trigonometry have been used here for 
several years. I have great pleasure in 
saying that I consider them most excellent 
school-books. The Algebra is certainly 
the best book published of its kind. I can 
strongly recommend them alL" — W.HeHty, 
M.A .fSub- tVarden, Trinity College, Glen" 
almond. 

" I have used all Mr. Hamblin Smith's 
Mathematical Works with my pupUs, and 
have invariably found that greater progress 
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has been made than when using other 
works on the same subjects. I believe the 
mathematical student, in the earlier part 
of his reading, cannot do better than con- 
fine his attention to these . works. The 
investigations are simple and straightfor- 
ward, while the arrangements of the text 
and the printing are admirable. The 
chapters are not too long, and they all 
contain numerous Examples worked out, 
with others, for exercise. His edition of 
Euclid cannot be too highly commended. 
Here the pupil will always find the figure 
facing the text, and, I may add, I have 
never seen a work on Geometry in which 
the figures of the Xlth Book so forcibly 
strike the eye with their meaning. Mr. 
Smith has eliminated the so-called Rule of 
Three from his Arithmetic, and substituted 
the more rational method of First Principles. 
Both the Algebra and Trigonometry are 
well suited for Schools. Numerous illus- 
trative exami>Ies worked out with well- 
chosen collections for practice will be found 
in his Statics and Hydrostatics. In all 
cases the answers are given at the end of 
each work. I consider Mr. Smith has sup- 
plied a great want, and cannot but think 
that his works must command extensive 
use in good schools." — y. Henry ^ B.A., 
Head-M aster f H.M. Dockyard School, 
Skeemess, and Instructor of Engineers f 
R.N. 

** I shall certainly be delighted to have 
an opportunity of bearing testimony to the 
value of your work on Statics as a school 
text-book. I have used it from the time it 
first appeared, and find it preferable on 
many grounds to any other text-book of a 
similar nature with which I am acquainted. 
I gave it to two of my pupils to read at 
Christmas, and found they had gained a 
very fair knowledge of the subject without 
assistance ; that is I think in itself a fair 
test oF the clearness of the book. I shall be 
very happy if this expression of my opinion 
will be of any service to you in any way.** 
— C W. Bourne t M.A.,Assistant'Master 
at Marttorough College. 

" We have used your Algebra and Trigo- 
nometry extensively at this School from 
the time they were first published, and 1 
thoroughly agree with every mathematical 
teacher I have met, that, as school text- 
books, they have no equals. The care you 
have taken to make clear every step, and 
especially those points which always used 
to baffle the boy-intellect, has rendered 
these subjects capable of being read, 6otA 
in the time it usually took to read one. 



The ample supply of easy problems at the 
end of each chapter enables the student to 
acquire confidence in his own powers, and 
taste for his work— qualities, as every 
teacher knows, indispensable to success. 
We are introducing your Euclid g^dually 
into the School.*' — Rev. B.Edwardes, sen.^ 
Mathematical Master at the College^ 
Hurstpierpointt Sussex. 

** I nave much pleasure in stating that 
we have for some time used your Algebra 
and Trigonometry, and found them admi- 
rably adapted for the purposes of elemen- 
tary instruction. I consider them to be 
the best books of their kind on the subject 
which I have yet seen.'* — Joshua Jones, 
D.C.L,, Head- Master, King William^ s 
College, Isle of Man. 

" The Algebra is the gem of the series, 
especially as compared with other works 
on the subject — no point is left unex- 

?Iained, and all is made perfectly clear. 
!'he series is a model of clearness and in- 
sight into possible difficulties ; by the aid 
of these works a student has only his own 
inattention to thank if he fails to make 
himself master of the elements of the 
various subjects.*'— Tf^/. J. F. Blake, 
St. Peter's College, Clifton, York. 

"Your works on elementary Mathe- 
matics have been in constant use in this 
School for the last two or three years, and 
I for one have to thank you very much fbr 
elucidating man}' points which have always, 
in my experience, formed great stumbling- 
blocks to pupils. I have no doubt the 
better these works are known, the more 
generally will they be adopted in Schools.*' 
'-A. L. Taylor, M.A., Head-Master of 
the Ruabon Grammar School. 

"I have very great pleasure in express- 
ing an opinion as to the value of these bo^ks. 
I have used them under very different cir- 
cumstances, and have always been satisfied 
with the results obtained. The Algebra 
and Geometry I have used with science 
classes, with students preparing for various 
competitive examinations, with private 
pupUs, and have seen them adopted and 
used in ordinary school- work, and always 
with success. The Trigonometry and Hy- 
drostatics I have used almost as extensively 
and still with complete satisfaction. In 
most books one can generally point out 
particular chapters which seem more satis- 
factory than tne rest ; but in attempting to 
do this with the Algebra, I find myself 
desirous of noticing almost all the principal 
chapters." — C. H. W. Biggs, Mathemati' 
col Editor of the English Mechanic. 
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RIVINGTON^ MATHEMATICAL ^jff^/fi^^continued. 

Elementary Algebra. 

By J. Hamblin Smith, M.A., of GonvilU and Cams Colkge, and 
late Lecturer at St. Peter's College^ Cambridge.. 

l2ino. y. Without Answers, 2J. 6^. 



" It IS evident that Mr. Hamblin Smith 
is a teacher, and has written to meet the 
special wants of students. He does not 
carry the student out of his depth by sud- 
den plunges, but leads hin^ gradually on- 
ward, never beyond his depth from any 
desire to hurry forward. The examples 
appear to be particularly well arranged, so 
as to afford a means of steady progress. 
With such books the judicious teacher will 
have abundant supply of examples . and 
problems for those who need to have each 
step ensured by familiarity, and he will be 
able to allow the more rapid learner to tra- 
vel onward with case and swiftness. We 
can confidently recommend Mr. Hamblin 
Smith's books. Candidates preparing for 
Civil Service examinations under the new 
system of open competition will find these 



works to be of great value."— Cwi/ Service 
Gazette, 

" There are manv valuable and charac- 
teristic features in Mr. Smith's wovles which 
will meet with the approval of teachers, 
and taught wherever they are used. The 
steps by which he lea.ds the ptinl are 
gradusd but effectual, the examples are 
copious and wdl selected, the explanatory 
portions of the works are simple and con- 
cise, the whole forming an aandrabfe ex- 
ample of the best means of writing scientific 
treatises. A real teacher, knowing a 
teacher's difficulties, and meeting them in 
the best possible manner, is what has long 
been wanted, and Ss what we have now 
ohuixned.'* --Quart frij^ Journal of Edu- 
ctuion. 



(See Specimen Page^ No. 6.) 



A Key, for the use of Tutors only. 

Crown 8vo. 



\In the Press. 



Algebra. Part II. 

By E. J. Gross, M.A., Fellow of Gonville and Caius College, 
Cambridge. 

Crown 8vo. ^ [In the Press, 

Exercises on Algebra. 

u5?y J. Hamblin Smith, M. A. 

i2nlo. SLT. 6^. 
Copies may be had without the Answers. 



' " The exercises are arranged on die fol- 
lowing plan : — Part I. conducts the student 
by gradual steps as far as Geometrical Pro- 
p^ression, each exercise having the limit of 
Its extent specified in the heading by a 
reference to the diapters of my Elementary 
Algebra. Part 1 1, omtains papers of greater 
- length and somewhat more difficulty than 
those in Part I. No question in these 
papers implies a knowledge of any part of 
Algebra beyond Geometrical Progression, 



but at .the end of each exercise one'piece of 
bookwork is given. Part III. tidkes ia the 
whole of the subject, so far as I have writ- 
ten on it in my treatise, esi>ecial praauaence 
beii^ given to that portion, of the .wortc 
whi<m follows the chaq>ter on Gecnneirical 
Progression. The questions in bodcworic 
in Parts U. and III. follow the order in 
.which the matters to which they refer ve 
given in my treatise." — From the Pre/ace. 
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RIVINGTONS' MATHEMATICAL i-^^/Ei"— continued. 

A Treatise on Arithmetic. 

By J. Hamblin SmitA, M.A. 

Secolid Edition, revised. 'i2mo. 3^. 6^. 

' , {See Specimen Page, No, 4.) [Just Published, 

Ei^EMENTS OF Geometry. 

By J. Hamblin Smith, M.A. 

li'mo. 3/. 6d. 

Containing Books i to 6, and portions of Books 11 and i^, of 
Euclid, with Exercises and Notes, arranged with the Abbreviations 
admitted in the Cambridge Examinations. 

Part I., containing Books i and 2 of Euclid, limp clpth, is, 6d., may 
be had separately. 

notation proposed by Professor l!k Morgan. 
The diagrams of Book XJ. have been care- 
fully drawn, and the Exercises, many of 
which are attached as Riders to the Pro* 
positions, are progressive and easy. A com« 
plete series ot the Euclid Papers set in the 
Cambridge Mathematical Tnpos from 1848 
to 1873 is. given." — From the Preface. 

** Our space permits us to say but few 
words. Tne departure from the Euclidean 
form is not great, but it is a step fai the right 
direction ; it is another addition to the chro- 
nicle of progress, and we are- promised that 
the third book, now in preparation, 'will 
deviate with even greater boldness from the 
precise line of Euclid's method.' This is 
as it should be; there must be no haste, 
but a quiet, continued amendment upon 

f previous methods, or we shall be plunged 
uto greater difficulties than even Euclid 
presents. Throughout the work, those 
abbreviations allowed at the Cambridge 
Examinations are used, thus, ^ for angle, 
A for triangle/ *.* for because, .*. for diere- 
fore, = for equals, and so on, enabling the 
proposition to be printed in much less space. 
We thus bring Mr. Smithes works before the 
notice of our readers, confidently recom- 
mending them as being excellent treatises 
upon the various subjects of which they 
j>rofess to treat. It is, however, our inten- 
tion to return to the * Geometry ' at another 
opportunity."— ^7<ar/^r^ JoumtUo/Edu' 
cation. 



notes of explanation and simpler methods of 

proof in cases of acknowledged difficuUy— 

such are the main objects of this edition of 

the Elements. The work is based on the 
' .Greek text, as it la given in the editions of 

Aueust and Peyrard: To the suggestions 

of the late Professor De Morgan, published 

in the Companion to the British Almanack 

for 2849, 1 have paid constant deference. 

A limited use of symbolic representation, 

wherein the symbols stand for words and 

not for operations, is generally regarded as 

desirable, and the symbols employed in 

this book are admissible in the Examina- 
tions at Oxford and Cambridge. I have 
generally fi^lowed Euclid's method of proof, 
ut not to the exclusion of other methods 

recommended by their simplicity, such as 

the demonstrations by which I propose to 

replace the difficult Theorems 5 and 7 in 
> the First Book. I have also attempted to 

render many of the proofs, as, for instance, 
* those of Propositions 3, 23, and 35 in Book 

I., and those of 7, 8, and 13 in Book XL, less 
' confusing to the learner. In Propositions 

4-8 of Book II. I have made an important 

change, 1)y omitting the diagonals from the 

diagrams, and the gnomoAs from the text. 

In Book III. I have.ghrea new proofs of 

the Propositions relating to the Contact of 

Circles, and made use of Superposition to 

prove Propositions 36-28. My treatment 

of the Fifth Book lsl)asedpn the method of 

{See Specimen Pag^^ A^* 3.) 



Geometrical Conic Sections. 

By G. Richardson, M.A., Assistant- Master at IVinchester College^ 
and late FelUno of St, John^s College^ Cambridge^ 

Crown 8vo." 4J'. ^d. 
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Trigonometry. 

By J. Hamblin Smith, M.A. 

I2mo. 4r. 6^. 

" The method of explanation is similar Examination of Candidates for Honours in 
to that adopted in my Elementary Algebra. the Previous Elxamination, for two reasons : 
The examples, jjn^ressive and easy, have first, because I hope to see those limits ex- 
been selected chiefly from College and Uni- tended ; secondlv, that my work may be 
versity Examination Papers ; but I am in- more useful to those who are reading the 
debted for many to the works of several subject in schools, and to candidates in the 
German Mrriters, especially those of Dien- Local Examinations.*' — From the Preface. 
ger, Meyer, Webs, and Weigand. I have " The arrangement of Trigonometry is 
carried on the subicct somewhat beyond txoifSX'cxLXj*— Quarterly Journal of EdtuM' 
the limits set by the Regulations for the tion. 

{See Specimen Page, No, 5.) 

Elementary Statics. 

By J. Hamblin Smith, M.A. 

i2mo. 5^. 

"This book is now published in such a selected from Papers set in Cambridge 
form diat it mav meet the reauirements of University Examinations. The jproposi- 
Students in Schools, especially those who tions requiring a knowledge of Trq^ono- 
are preparing for the Loc^ Examinations. metry are manced with Roman numerals." 
The Examples have been ^-From the Preface, 

Elementary Hydrostatics. 

By J. Hamblin Smith, M.A. 

i2ino. 3^. 

"The elements of Hydrostatics seem give a simple explanation of the Mathe- 

capable of being presented in a simpler form matical Theory of Hydrostatics and the 

than that in which they appear m all the practical application of it" — Front the 

works on the subject with which I am Preface, 
acquainted. I have therefore attempted to 



Arithmetic, Theoretical and Practical. 

By W. H. Girdlestone, M.A., of Chrisfs College, Cambridge, 
Principal of the Theological College, Gloucester, 

New Edition. Crown 8vo. 6s. 6d, 
Also a School Edition. Small Svo. ^, 6d, 

A rithmetic for the Use of Schools. 

With a numerous Collection of Examples. 

By R. D. Beasley, M.A., Head-Master of Grantham Grammar 

School. 

I2mo. 3^*. 

The Examples separately :— Part I. %d. Part II. is, 6d, 
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SCIENCE 

Preparing for Publication^ 

SCIENCE CLASS-BOOKS 

Edited by 
The Rev. ARTHUR RIGG, M.A., 

LATB PRINCIPAL OP THE COLLEGE, CHESTER. 

These Volumes are designed expressly for School use, and by 
their especial reference to the requirements of a School Class-Book, 
aim at making Science-teaching a subject for regular and methodical 
study in Public and Private Schools, 

An Elementary Class-Book on Sound. 

By George Carey Foster, B.A., F.R.S., Fellow of and Professor 
of Physics in, University College, London, 

An Elementary Class-Book on Electricity. 

By George Carey Foster, B.A., F.R.S., Fellow of and Professor 
of Physics in, University College, London, 

Botany for Class-Teaching. 

With Exercises for Private Work. 

By F. E. Kitchener, M.A., F.L.S., Assistant-Master at Rugf^y 
School, and late Fellow of Trinity College, Cambridge, 

Other Works are in preparation. 



An Easy Introduction to Chemistry. 

For the use of those who wish to acquire an elementary knowledge of 
the subject, and for Families and Schools. 

Edited by the Rev. Arthur Rigg, M. A., late Principal of The Col- 
lege, Chester, 

With Illustrations. Crown 8vo. 3j. (id, 
{See Specimen Page, No, 2.) 



A Years Botany. 



Adapted to Home Reading. 
By Frances Anna Kitchener. 

With Illustrations. Crown 8vo. [In tlte Press, 
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Easy Exercises in Latin Prose. 

With Notes. 
By Charles Bigg, M. A., Principal of Brighton College, 
Small 8vo. is, 4//. ; sewed, 9^. 



" This little book is intended for use in 
Lower Forms — for boys who have just 
emerged from the Subsidia. Too much time 
is sj>ent as a rule over exercises upon idio- 
matic sentences. The first object should 
be to teach a*boy to construct a period and 
j^Ve him some command of lajiguaee. Not 
till these two steps have been taken can 
he really appropriate those more difficult 
phrases and constructions which have little 
or .no analogy in English, and are conn 

?arativelv rarely met with in reading Latin, 
have given a few Notes by way of Intro- 



duction. Their object is Aotso'-much to 
instruct as to warn. It -is a more important 
thing to make a boy feel a di^culty dian 
to show him how to avoid it. I would 
suggest that, in the cas^ of. Exercises xraz, 
the passages in^ Livy should be carefully 
read and ^cplalned in form; Then the 
English should be turned into Latin, and 
the Latin carefully corrected. Then a 
week or a fortnight afterward^ the Exer- 
cise should be done over again oraUy and 
from memory." — From the Prefab, 



Latin Prose Exercises. 



For Beginners, and Junior Forms of Schools. 

By R. Prowde Smith, B.A., Assistant- Master at Cheltenham 
College. 

[This Book can be used with or without the Public School Latin 
Primer.] 

Second Edition. Crbwn 8vo. 2s, 6d.! ' . 



''The object of this book is to teach 
Latin composition and English Grammar 
simultaneously, and it is believed that the 
beginner will find the acquisition of the 
former much easier, when he finds he is 
approaching it through routes, which turn 
out on inspection to be already familiar to 
him. This system has been tested for 
several years, and has always been found 
to work successfully.*' — From the Preface. 

"This is certainly an improvement on 
the ^ammar-school method, and may be a 
step in the way of teaching English before 
Latin." — Examiner. 

"The plan upon which these exercises 
are founded is decidedly a good one, and 
none the less so that it is a very simple 
one." — Educational Times. 



"This book di^t^ from othfss.<^ die 
same class in containih|^ lessons in English 
to assist beginners in domg the Latib extx- 
cises. We quite agree with Mr« Smith as 
to the necessity of some .'knowledge tA 
English and the principles of XSrammar, 
as a qualification for writing Latin Prose 
correctly. His explanation of the more 
difficult constructions and idioms Is very 
distinct, and altogether the book is hi^Uy 
satisfactory." — Athenawn. ' 

** We have turned at random to vaxidn 
pages, and in each one have found the 
method the author has laid down for him* 
self in the Preface well carried out. The 
examples on the dative aire done with 
special care and judgment.'* — yohn BmU. 
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Henrys First Latin Book. 

By Thomas Kerchever Arnold, M. A. 
Twenty-first Edition, i2mo. 3>. iSifoi^s Key; u. 

A Practical Introduction to Latift 

Prose Composition. , 

By Thomas Kerchever Arnold, M.A. 

^ Sixteenth Edition. . 8vo. 6^. 6d, Tutor's Key, i^. 6d, ■ , 

Cornelius Nepbs. . . , 

With Critical Questions and Answer§, and an Imitative Exercise 
on each Chapter. 
By Thomas Kerchever Arnold, M.A. 
Fifth Edition. I2m0. 4s. 

A First Verse Book. .\ 

Being an Easy Introduction to the Mechanism of the Latin Hexa- 
meter and Pentameter. 
By Thomas Kerchever Arnold, M. A. 

Ninth Edition. i2mo. ,2^. Tutor's |Cey, u. 

Progressive Exercises in Latin 

Elegiac Verse. 

By C. G. Gepp, B.A., late Junior Student of Christ Churchy Oxford ; 

Head' Master of the College^ Stratford-on-Avon, 

Second Edition. Crown 8yo. 3J. 6df. Tutor's Key, <^s, 

who cautions them against the faults to 
which they are liable, and furnishes them 
with such aids as will prevent them fr(Mn 
being baffled by the difficulties of the t^ek, 
without, however, relieving them from the 
necessity of mentai exertion."-r--/l tktnttum. 

'* A well-planned 'and skilfully worked- 
out little hooW—J^aily Teleigraph^ 

" There would probably be a less fierce 
set against a study, which is simply delight- 
ful to those who have mastered it, had re- 
formers and reviewers had so pleasant a 
manual a& Mr. Gispp's to begin with. . . . 
We shall , be gla(\ if our brief nqtice of this 
book leads to its mtroduction into Prepara- 
tory Schools." — Jllustrai4d Review, 



"The selection is well made, and the 
Notes appear to be judicious."-^:r«m/«^r. 

"A very carefully prepared book, and 
will be useful to those who still find that 
time devoted to the making of Latin Verse 
is not time wasted." — Standard. 

** Now that the absurdity of making all 
boys, however unfitted by nature, write 
Latin Verse is universally admitted, there 
is a danger of falling mto the opposite 
error of supposing that the exercise can 
be of no use to any. The comparatively 
few who, besides being able to read Latin 
poetry intelligently, have a taste for versifi' 
cation, may derive both advantage and 
pleasure from it, and could not nave a 
better guide to direct them than Mr. Gepp, 
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Materials and Models for Greek and 

Latin Prose Composition. 

Selected and arranged by J. Y. Sargent, M.A., Tutor, late Fellow, 
of Magdalen College, Oxford; and T. F. Dallin, M.A., Fellow and 
Tutor of Queen* s College, Oxford, 

Crown 8vo, *js. 6d, 

Latin Version of (60) Selected Pieces 

from Materials and Models. 

By J. Y. Sargent, M.A. 

Crown 8vo. 5x. 
May be had by Tutors only, by direct application to the Publishers. 

Classical Examination Papers. 

Edited, with Notes and References, by P. J. F, Gantillon, M.A., 
sometime Scholar oj St, Johr^s College, Cambridge; Classical Master in 
Cheltenham College, 

Crown 8vo. *js. 6d, 
Or interleaved with writing-paper, half-bound, lar. 6d, 

Eclogce OvidiancB. 

From the Elegiac Poems. With English Notes. 
By Thomas Kerchever Arnold, M.A. 

Twelfth Edition. i2mo. 2s, 6d, 

Cicero. 

With English Notes. 
Edited by Thomas Kerchever Arnold, M.A. 

i2mo. 
Selected Orations. Third Edition. 4J. 
Selected Epistles. 5j. 

The Tusculan Disputations. Second Edition. 5^. 6d, 
De Finibus Malorum et Bonorum. 5j. 6d, 
Cato Major, sive De SENECTUTfi DtALOGUS. is, 6d, 
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Terenti Comoediae. 



Edited by T. L. Papillon, M.A., Fettow of New College, and late 
Fellow of Merton, Oxfords 
Andria et Eunuchus. 

Crown 8vo. 4^. dd. 
Forming a Part of the " Catena Classicorum,^^ 



yuvenalis Satirae. 



Edited by G. A. SiMCOX, M. A., Felloio and Classical Lecturer of 
Queen^s College, Oxford, 
Thirteen Satires. 

Second Edition, enlarged and revised. Crown 8vo. 5j, 
Forming a Part of the ^^ Catena Classicorufn,^* 
(See Specimen Page, No, 7.) 

Per sit Satirae. 

Edited by A., Pretor, M.,K.t of Trinity College, Camhridge, Classical 
Lecturer of Trinity Hall, Composition Lecturer of the Perse Gramviar 
School, Cambridge, 

Crown 8vo. 3J, dd. 
Forming a Part ofthe** Catena Classicorum^^ 

A Copious and Critical Rnglish- 

Latin Lexicon. 

By T. K. Arnold, M.A., and}. E. Riddle, M.A. 

New Edition. 8vo. 2\s, 
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GREEK 



A Table of Irregular Greek Verbs, 

Classified according to the arrangement of Cttrtius*s Greek Grammar. 
By Francis Storr, B.A., Assistant- Master in Marlborough College^ 
late Scholar of Trinity College^ Cambridge^ and fi ell Unvuersity Scholar^ 

On a Card. ix. 

c 

A Greek Grammar. 

By Evelyn Abbott, Lecturer in Balliol College^ Oxford^ and late 
Assistant- Mcuter in Clifton College, 

Crown 8vo. Part I. [In the Press, 

Selections from Lucian. 

With English Notes. 

By Evelyn Abbott, Lecturer in Balliol College^ Oxford^ and late 
Assistant-Master in Clifton College, 

Small 8vo. y, &d. 



€t 



It is by far the best school edition we 
have seen.'*—Standard, 

" Mr. Abbott has done wisely in publish- 
ing a selection from Lucian, an author, 
part of whose writings are just suited to 
boys who know enough Greek to read an 
easy prose author. Hb references to the 
English poets and the exercises for re- 
translation are good points in hb book." — 
AihenaiiTtt. 

" Lucian is certainly an author who de- 
serves to be more read than he is. His 
style is easy enough, and his matter by no 
means uninteresting.^ Perhaps these selec- 
tions may do something towairds populariz- 



ing him. They seem well-chosen and the 
notes are ample. . . . The introduction, 
giving a sketch of LucUm and his works, 
IS very well and pleasantly written." — 
Educatumal Times. 

"We are predisposed to widopme Mr. 
Abbott's selections froln aikvourite author, 
more producible and easier to master than 
Aristophanes, and yetv little, if at alL less 

entertaining We have fbiind the 

critical and explanatory notes sound and 
serviceable. . . . Thie dialog^ies, of which 
Mr. Abbott supplies such excellent samples, 
will be excellent and delightful reading."— 
Saturday Review, 



Extracts from Herodotus. 



The Tales of Rhampsinitus and Polycrates. In Attic Greek. 

Editedy with English Notes for use in Schools, by J. SURTEES Phill- 
POTTS, M.A., Assistant- Master in Rugby School; formerly Fellow of 
New College, Oxford, 

In Wrapper. Crown 8vo. 9</. 
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lophon: an Introduction to the Art 

of Writing Greek Iambic Verses, 

By the Writer of ** Nuces " and " Lticretilis.^^ 

Crown 8vo. 2s. 

" Thb book contains a number of easy and, we think, likely to be very useful to 

exercises, to be turned into Iambics. There the class for whom they are designed." — 

are also some instructions for beginners in Educational Times, 
Greek verse-making, which are clearly put, 

{See Specimen Page^ No. 9.) 

The First Greek Book. 

On the plan of " Henry's First Latin Book." 
By Thomas Kerchever Arnold, M.A. 

Sixth Edition. i2mo. 5j. Tutor's Key, \s. 6d, 

A Practical Introduction to Greek 

Accidence. 

By Thomas Kerchever Arnold, M.A. 

Eighth Edition. 8vo. 5j. dd, 

A Practical Introductioii to Greek 

Prose Composition. 

By Thomas Kerchever Arnold, M.A. 

Eleventh Edition. 8vo. 5x. 6^. Tutor's Key, u. dd. 

Madvigs Syntax of the Greek Lan- 
guage, especially of the Attic Dialect. 

For the use of Schools. 
Edited by Thomas Kerchever Arnold, M.A. 
New Edition, imperial i6mo. %s. 6d. 
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SCENES FROM GREEK PL A YS 

RUGBY EDITION 

Abridged and adapted for the use of Schools y by 
ARTHUR SIDGWICK, M.A., 

ASSISTANT-MASTER AT RUGBY SCHOOL, AND FORMERLY FELLOW OF 
TRINITY COLLEGE, CAMBRIDGE. 

Small 8vo. is, 6d. each ; or, in paper cover, is, 

Aristophanes. 

the clouds. the frogs. the knights. plutus. 

Euripides. 

iphigenia in tauris. the cyclops. ion. 

ELECTRA. 



(«' 



' Mr. Sidgwick has put on the title-pages 
of these modest little volumes the words 
'Rugby Edition/ but we shall be much 
mistaken if they do not find a far wider 
circulation. The prefaces or introductions 
which Mr. Sidgwick has prefixed to his 
* Scenes ' tell the youthful student all that 
he need know about the play that he is 
taking in hand, and the parts chosen are 
those which give the general scope and 
drift of the action of the -play. "--Sc/iool 
Board Chronicle. 

"Each play is printed separately, on 
good P^er, and in a neat and handy form. 
The difficult passages are explained by the 
notes appended, which are of a particularly 
useful and intelligible kind. In all respects 
this edition presents a very pleasing con- 
trast to the German editions hitherto in 
general use, with their Latin explanatory 
notes — themselves often requiring explana- 
tion. A new feature in this edition, which 
deserves mention, is the insertion in English 
of the stage directions. By means of them 
and the argument prefixed, the study of the 
play is much simplified.*'--»S'c»/f«rtf«. 

'* A short preface explains the action of 
the play in each case, and there are a few 
notes at the end which will clear up most 
of the difficulties likely to be met with by 
the young student." — Educational Times. 

*' Just the book to be put into the hands of 
boys who are reading Greek plays. They are 



carefully and judiciously edited, and form 
the most valuable aid to the study of the ele- 
ments of Greek that we have seen for many 
a day. The Grammatical Indices are espe- 
cially to be commended." — Athenttum. 

" These editions afford exactly the kind 
of help that school-bovs require, and are 
really excellent class-books. The notes, 
though very brief, are of much use and 
always to the point, and the arguments and 
arrang^ement of the text are equally good 
in their way." — Stattdard. 

" Not professing to give whole dramas, 
with their customary admixture of iambics, 
trochaics, and choral odes, as pabulum for 
learners who can barely digest th« level 
speeches and dialogues commonly confined 
to the first-named metre, he has arranged 
extracted scenes with much tact and skill, 
and set them before the pupil with all need- 
ful information in the shape of notes at die 
end of the book ; besides which he has added 
a somewhat novel, but highly commendaUe 
and valuable feature — namely, appropriate 
headings to the commencement c^ eadi 
scene, and appropriate stage directions dur- 
ing its progress." — Saturday Review. 

'* These are attractive little books, novel 

in design and admirable in execution 

It would hardly be possible to find a b^ter 
introduction to Aristophanes for a young 
student than these little books afford."—* 
London Quarterly Review, 



(See Specimen Page^ No, 8.) 
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Homer for Beginners. 

Iliad, Books I. — III. With English Notes. 
By Thomas Kerchever Arnold, MIA. 

Third Edition. 121110. 3J. da. 



The Iliad of Homer. 



From the Text of Dindorf. With Preface and Notes. 

By S. H. Reynolds, M. A., Fellow and Tutor of Brascnose College^ 
Oxford, 

Crown 8vo. 

Books I.— XII. 6^-. 

Forming a Part of the ** Catena Classicoruin,^^ 

The Iliad of Homer. 

With English Notes and Grammatical References. 
i9j/ Thomas Kerchever Arnold, M.A. 

Fourth Edition. i2mo. Half-bound, I2j. 

A Complete Greek and English 

Lexicon for the Poems of Homer and 

the Homeridce, 

By G. Ch. Crusius. Translated from the German. Edited by 
T. K. Arnold, M.A. 

New Edition. l2mo. 9^. 

Materials and Models for Greek and 

Latin Prose Composition. 

Selected and arranged by J. Y. Sargent, M. A., Tutoir^ late FellnO 
of Magdalen College, Oxford; and T. F. DaLlin, M.A., Felloiid and 
Tutor of Queen^s College, Oxford. 

Crown 8vo. 7^. 6^. 
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Classical Examination Papers. 

Edited^ with Notes and References^ by P. J. F. Gantillon, M.A., 
sometime Scholar of St, John^s College, Cambridge; Classical Master 
at Cheltenham College, 

Crown 8vo. *js, 6d, 
Or interleaved with writing-paper for Notes, half-bound, I Or. 6d. 

Demosthenes. 

Edited, with English Notes and Grammatical References, by Thomas 
Kerchever Arnold, M.A. 

i2mo. 
Olynthiac Orations. Third Edition. 3^. 
Philippic Orations. Third Edition. 4J. 
Oration on the Crown. Second Edition. 4J. 6^. 

Demosthenis Orationes Privatae. 

Edited by ARTHUR HOLMES, M.A., Senior Fellow and Dean of 
Clare College, Cambridge, and late Preacher at the Chapel Royal, 
Whitehall, 

Crown 8vo. 
De Corona. 5j. 

Forming a Part of the ^^ Catena Clcusicorum." 

Demosthenis Orationes Publicae. 

Edited by G. H. Heslop, M.A., late Fellow and Assistant- Tutor of 
Queen* s College, Oxford; Head- Master of St, Bees, 

Crown 8vo. 
Olynthiacs, 2x. dd. 
Philippics, 3X. 
De Falsa Legations, 6^. 

Forming Parts of the ^^ Catena Classicorum,** 

Isocratis Orationes. 

Edited by John Edwin Sandys, M.A., Fellow and Tutor of 
St, John^s College, Cambridge, 

Crown 8vo. 
Ad Demonicum et Panegyricus. ^t. 6^/. 

Forming a Part of the ^^ Catena Classicorum,^^ 



> or, in One Volume, 4$-. 6d. 



LONDON, OXFORD, AND CAMBRIDGE. 



GBBEK.] EDUCATIONAL LIST. 21 

Z>^ G/'^^i Testament 

With a Critically Revised Text ; a Digest of Various Readings ; 
Marginal References to Verbal and Idiomatic Usage ; Prolegomena ; 
and a Critical and Exegetical Commentary. For the use of Theolo- 
gical Students and Ministers. 

By Henry Alford, D.D., late Dean of Canterbury, 

New Edition. 4 vols. 8vo. I02J. 

The Volumes are sold separately, as follows : 

Vol. I.— The Four Gospels. 2&f. 
VoL II. — Acts to II. Corinthians. 24J. 
Vol. III. — Galatians to Philemon, i&r. 
Vol. IV. — Hebrews to Revelation. 32J. 

The Greek Testament 

With Notes, Introductions, and Index. 

By Chr. Wordsworth, D.D., Bishop of Lincoln ; formerly Canon 
of Westminster y and Archdeacon, 

New and cheaper Edition. 2 vols. Impl. 8vo. 60^. 

The Parts may be had separately, as follows : — 
The Gospels. i6j. 
The Acts. 8j. 
St. Paul's Epistles. 23J-. 
General Epistles, Revelation, and Index. i6j. 

An Introduction to Aristotle s Ethics, 

Books I. — IV. (Book X., c. vi. — ix. in an Appendix). With a Con- 
tinuous Analysis and Notes. Intended for the use of Beginners and 
Junior Students. 

By the Rev. Edward Moore, B.D., Principal of S, Edmund Hall^ 
and late Fellow and Tutor of Queen^s College^ Oxford, 

Crown Svo. lor. dd, 

Aristotelis Ethica Nicomachea. 

Edidit, emendavit, crebrisque locis parallelis e libro ipso, aliisque 
ejusdem Auctoris scriptis, illustravit Jacobus E. T. Rogers, A.M. 
Small Svo. 4?. 6^. Interleaved with writing-paper, half-bound, 6j. 
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Sophocles. 

With English Notes from Schneidewin. 

Edited hyl, K. ARNOLD, M.A., ARCHDEACON Paul, <?;;</ Henry 
Browne, M.A. 

i2mo. 

AjAX, 3J. Philoctetes. 3^. CEdipus Tyrannus. 4^. CEdtpus 

CoLONEUs. 4J. Antigone. 4^. 

Sophoclis Tragoediae. 

Edited by R. C. Jebb, M.A., Fellow and Assistant- Tutor of Trinity 
College^ Cambridge t and Public Orator of the University. 

Crown 8vo. 

Electra. Second Edition, revised. 3X. 6^. 
AjAX. 3x. 6^. 

Forming Parts of the **Catefta Classicortun^'^ 

Aristophanis Comoediae. 

Edited by W. C. Green, M.A., late Fellow of King's College^ 
Cambridge ; Assistant' Master at Rugby School, 

Crown 8vo. 

The Acharnians and The Knights. 4?. 
The Clouds. 3J. 6d, 
The Wasps. 3^. 6d, 

An Edition of ** The Acharnians and The Knights," revised 
and especially prepared for Schools. 4^.. 

Forming Parts of the ** Catena Classicorum^^ 



Herodoti Historia. 



Edited by H. G. Woods, M. A., Fellow and Tutor of Trinity College, 
Oxford, 

CrowTi 8vo. 

Book I. dr. Book II. 5^. 
Forming Parts of the ^^ Catena ClassicorUm.^* 
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A Copious Phraseological English- 
Greek Lexicon. 

Founded on a work prepared by J. W. Fradersdorff, Ph.D., late 
Professor of Modern Languages ^ QueerCs College ^ Belfast, 

Revised, Enlarged, and Improved by the late Thomas Kerciiever 
Arnold, M.A., arw^ Henry .Browne, M.A. 

Fourth Edition. 8vo. 2IJ. 

Thucydidis Historia. 

Edited by Charles Bigg, M.A., late Senior Student and Tutor of 
Christ Church, Oxford] Principal of Brighton College. 

Crown 8vo. 
Books I. and II. ds. Books III. and IV. in the Press. 

Forming Parts of the ^^ Catena ClassicorttmP 
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Handbooks of Religiaus Instruction 

for Pupil Teachers. 

By John Pilkington Norris, M.A., Canon of Bristol, Church 
Inspector of Training Colleges. 

The Old Testament. 
The New Testament. 
The Prayer Book. 

Each Book in Three Parts. Small 8vo. is, each Part. 

A Companion to the Old Testament. 

Being a plain Commentary on Scripture History down to the Birth 
of our Lord. 

Small 8vo. 3^. dd, 

[Especially adapted for use in Training Colleges and Schools.] 

intelligent and at the same time interesting 
summary of the leading facts of the sacred 
story. It should be a text-book in every 
school, and its value is immensely enhanced 

by the copious and complete index.*' 

John Bull. 

"This will be found a sufficient text- 
book for teaching Old Testament history. 
There are no lengthy comments and die 
plan of the work excludes alignments ; but 
the historical narratives are well condensed 
and the explanatory notes are sciiolarly and 
clear. The tone of the book is thoroughly 
reverent and CYin&tixa.**— London Quar- 
terly Review. 



" A very compact summary of the Old 
Testament narrative^ put together so as to 
explain the connection and bearing of its 
contents, and written in a ver^ good tone ; 
with a final chapter on the history of the 
Jews between tne Old and New Testa- 
ments. It vdll be found very useful for 
its purpose. It does not confine itself to 
merely chronological difficulties, but com- 
ments freely upon the religious bearing of 
the text also."— Guardian. 

"A most admirable Companion to the Old 
Testament^ being far the most concise yet 
complete commentary on Old Testament 
history with which we have met. ^ Here 
are combined orthodoxy and learning, an 



[See Specimen Page, No, 10.) 



A Companion to the New Testament 



\In preparation. 
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The Young Churchman s Companion 

to the Prayer-Book. 

Part I. — Morning and Evening Prayer and Litany. 

By the Rev. J. W. Gedge, M.A., Diocesan Inspector of Schools for 
the Archdeaconry of Surrey, 

Recommended by the Lord Bishop of Winchester. 

i8mo. \s. 

History of the Church under the 

Roman Empire, a.d. 30476. 

By the Rev. A. D. Crake, B.A., Chaplain of All Saints' School, 
Bloxham, 

Crown 8vo. [J^^^ Ready, 

A Manual of Confirmation. 

With a Pastoral Letter instructing Catechumens how to prepare them- 
selves for their First Communion. 

By Edward Meyrick Goulburn, D.D., Dean of Norwich, 
Eighth Edition. Small 8vo. is, 6d, 



The Way of Life. 



A Book of Prayers and Instruction for the Young at School. With 
a Preparation for Holy Communion. 

Compiled by a Priest, Edited by the Rev. T. T. Carter, M.A., 
Rector of Clover, Berks, 

l6mo, is, 6d, 

The Lord's Supper. 

By Thomas Wilson, D.D., late Lord Bishop of Sodor and Man, 
Complete Edition, with red borders, i6mo. 2s, 6d. 
Also a Cheap Edition, without red borders, is, ; or in paper cover, 6d, 



Household Theology. 



A Handbook of Religious Information respecting the Holy Bible, the 
Prayer-Book, the Church, the Ministry, Divine Worship, the Creeds, 
&c., &c. 

By the Rev. John Henry Blunt, M.A. 

New Edition. Small 8vo. y, 6d. 
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KEYS TO CHRISTIAN KNOWLEDGE. 



Small 8va 2j-. 6^. 



" Will be very nseful for the higher c!a<;ses 
in Sunday schools, or rather for the fuller 
instruction of the Sunday-school teachers 
themselves, where the parish Priest is i»-Lse 
enough to devote a certain time r^ularly 
to their preparation for their voluntary 
task."— £f«iwf Review. 



*' Of cheap and reliable text-books of this 
nature there has hitherto been agreat want. 
We are often asked to recommend books 
for use in Churdi Sunday-sdiools, and we 
therefore take this opportunity of saying 
that we know of none mcne likely to be <m 
service both to tesichers and scholars than 
these *¥jgfs:"-^Churchman^s ShUlmg 
Magazine. 

A Key TO the Knowledge and Use of the 

Holy Bible. 

By the Rev. J. H. Blunt, M.A. Editor of the * Annotated Book 
of Common Prayer,' &c., &c. 

A Key TO the Knowledge and Use of the 

Book of Common Pjiayer. 
By the Rev. J. H. Blunt, M.A. 

A Key TO the Knowledge of Church His- 
tory (Ancient). 
Edited by the Rev. J. H. Blunt, M.A. 

A Key TO the Knowledge of Church His- 
tory (Modern). 

Edited by the Rev. J. H. Blunt, M.A. 

A Key to Christian Doctrine and Practice, 

FOUNDED ON THE ChURCH CaTECHISM. 

By the Rev. J. H. Blunt, M.A. 

A Key to the Narrative of the Four Gospels. 

By the Rev. John Pilkington Norris, M.A., Canon of Bristol^ 
Church Inspector of Training Colleges^ andfortnerly one of Her Majesty's 
Inspectors of Schools. 

A Key TO the Narrative of the Acts of the 

Apostles. 
By the Rev. John Pilkington Norris, M.A. 
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MISCELLANEOUS 

The Campaigns of Napoleon. 

The Text {in French) from M. Thiers' ^' Histoire du Consnlat et 
de P Empire,''* and ** Histoire de la Rivolution Fran^aise^^ Edited with 
English Notes, for the use of Schools, by Edward E. Bowen, M.A„ 

Master of the Modern Side Harrow School, late Fellow of Trinity 

College, Cambridge, 

With Maps. Crown 8vo. 4$-. 6^. each. 
ArcOLA. [Just Published. 

Marengo. Vfust Published, 

Jena. \In preparation, 

Waterloo. \In preparation, 

{See Specimen Page, No, 12.) 

Selections from Modern French Au- 
thors. 

Edited, with English Notes and Introductory Notice, by Henri Van 
Laun, formerly French Master at Cheltenham College, and now 
Master of the French Language and Literature at the Edinburgh 
Academy, 

Crown 8vo. y, 6d. each. 

HoNORE DE Balzac. H. A. Taine. 

The First French Book. 

On the plan of ** Henry's First Latin Book." 
By Thomas Kerchever Arnold, M.A. 

Sixth Edition, i2mo. 5^. 6^. Key, 2s. dd. 

The First German Book. 

On the plan of " Henry's First Latin Book." 
By Thomas Kerchever Arnold, M.A., and J. W. Fra- 
dersdorff, Ph.D. 

Sixth Edition, i2mo. 5^*. 6^. Key, 2s, 6d, 
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The First Hebrew Book. 

On the plan of " Henry's First Latin Book." 
By Thomas Kerchever Arnold, M.A. 

Third Edition. i2mo. yj. 6^. Key, 3^. 6</. 



A Theory of Harmony. 

Founded on the Tempered Scale. With Questions and Exercises 
for the Use of Students. 

By John Stainer, Mus. Doc, M.A., Magd, Coll, Oxon, Organist 
to St, PauPs Cathedral, 

Second Edition. 8vo. *js, 6d, 

The Choristers Guide. 

By W. A. Barrett, Mus. Bac, Oxon, of St, PauPs Cathedral^ 
Author of * * Flowers and Festivals^ 

Square i6mo. 2s, 6d. 

{See Specimen Page^ No, 1 1.) 



"... One of the most useful books of 
instructions for choristers — and, we may 
add, choral singers generally — that has 
ever emanated from the musical press. 
The notion is a novel one ; and, so far as 
we can recollect,has never been entertained 
before, and certainly has not been carried 
out in the able manner in which the ' Cho- 
rister's Guide * has been drawn up. It goes 
beyond elementary musical instruction, as 
for that purpose the world has been inun- 
dated with works ; but Mr. Barrett has 
invented a code for choristers in the execu- 
tion of rituals which has not existed before, 
and he has achieved this end by dear and 
simple directions, that he who runs may 
read. He indicates the character and 
meaning of a service; he points out how 
gesture should be reverential, how dignity 
and solemnity should be infuseid in notation. 
.... Mr. Barrett's teaching is not only 
conveyed to his readers with the conscious- 
ness of being master of his subject, but he 
employs words terse and clear, so that his 
meaning may be promptly caught by the 
neophyte *' — Athenaum, 

" .... In a work of this kind careful 
and neat printing are very great advan- 
tages, and in these as in other respects the 
' Chorister's Guide ' is a highly satisfactory 
production."— £»^/»A Churchntan, 



*' A nicely graduated, clear, and excel- 
lent introduction to the duties of a chorister 
by a practical hand." — Standard. 

" The * Chorister's Guide * is written by 
Mr. Barrett, of St. Paul's Cathedral ; it 
seems clear and precise enough to serve its 
end." — Examiner. 

"By Mr. Barrett, of St. Paul's, who 
dedicsifes it to Dean Church ; it seems to 
be a useful manual for giving boys such a 
practical and technical knowledge of music 
as shall enable them to sing both with confi- 
dence and precision." — Church Herald. 

" In this little volume we have a manual 
long called for by the requirements of 
church music. In a series of thirty-two 
lessons it gives, with an admirable concise- 
ness, and an equally observable complete- 
ness, all that is necessary a chorister should 
be taught out of a book, and a great deal 
calculated to have a value as bearing in- 
d'rectly upon his actual practice in sing- 
ing." — Musical Standard. 

** We can highly recommend the present 
able manual." — Educational Times. 

"A very useful manual, not onl^ for 
choristers, or rather those who may aim at 
becoming choristers, but for others who 
wish to enter upon the study of music."^ 
Rock, 
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CATENA CLASSICORUM 



A SERIES OF 

CLASSICAL AUTHORS, 

Edited by Members of both Universities^ under the direction of the Rev. 
Arthur Holmes, M.A., Senior Fellow and Dean of Clare College^ 
Cambridge^ and late Preacher at the Chapel Royal, Whitehall; 

and 

The Rev. Charles Bigg, M.A., late Senior Sttident and Tutor of Christ 
Churchy Oxford; Principal of Brighton College, 

X Crown 8vo. 

SoPHocLis Tragoediae. 

Edited by R. C. Jebb, M.A., Felhw and Tutor of Trinity College, 
Cambridge, and Public Orator of the University, 

The Electra. 3J. dd. The Ajax. 3^. dd. 



€f 



' We have no hesitation in saying that 
in style and manner Mr. Jebb's notes are 
admirably suited for their purpose. The 
explanations of grammatical pomts are sin- 
gularly lucid, the parallel passages gene- 
rally well chosen, the trai^ations bright 
and graceful, the analysis of arguments 
terse and luminous. Mr. Jebb has clearly 
shown that he possesses some of the quali- 
ties most essential for a commentator."— 
spectator, 

** The Introduction proves that Mr. Jebb 
is something more than a mere scholar, — 
a man of real taste and feeling. His criti- 
cism upon Schlegel's remarks on the Elec- 
tra are, we believe, new, and certainly just. 
As we have often had occasion to say in 
this Review, it is impossible to pass any 
reliable criticism upon school-books until 
they have been tested by experience. The 
notes, however, in this case appear to be 
clear and sensible, and direct attention to 
the points where attention is most needed." 
'—Westminster Review. 

** In a concise and succinct style of Eng- 
Ksh annotation, forming the best substitute 
for the time-honoured Latin notes which 
had so much to do with making good scho- 
lars in days of yore, Mr. Jebb keeps a 
steady eye for all questions of grammar. 



construction, scholarship, and philology, 
and handles these as they arise with a 
helpful and sufficient precision. In matters 
of grammar and syntax, his practice for the 
most part is to refer his reader to the pro- 
per section of Madvig's ' Manual of Greek 
Syntax : ' nor does he ever waste space and 
time in explaining a construction, unless it 
be such an one as is not satisfactorily dealt 
with in the grammars of Madvig or Jelf. 
Experience as a pupil and a teacher has 
prooably taught him the value of the whole- 
some task of hunting out a grammar refer- 
ence for one-self, instead of findinz it, 
handy for slurring over, amidst the hun- 
dred and one pieces of information in a 
voluminous footnote. ^ But whenever there 
occurs any peculiarity of construction, 
which is hard to reconcile to the accepted 
usage, it is Mr. Jebb's general practice to 
be ready at hand with manful assistance." 
— Contetnporary Review. 

" Mr. Jebb has produced a work which 
will be read with interest and profit by the 
most advanced scholar, as it contains, in a 
compact form, not only a careful summary 
of the labours of preceding editors, but also 
many acute and ingenious original remarks. 
We do not know whether the matter or the 
manner of this excellent commentary b de- 
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scmng of the higher praise : the skill with 
which Mr. Jebb has avoided, on the one 
hand, the wearisome prolixity of the Ger- 
inansy and on the other the jejune brevity 
of the Porsonian critics^ or the versatility 
which has enabled him m turn to elucidate 
the plots, to explain the verbal difficulties, 
and to illustrate the idioms of his author. 
All this, by a studious economy of si>ace 
and a remarkable precision of expression, 
he has done for the ' Ajax ' in a volume of 
some 200 pa^es.'* — Athetueum.^ 

"An acodental tardiness in noticine 
these instalments of a Sophocles which 
promises to be one of the ablest and most 
useful editions published in this country 
must not be construed into . any lack of 



due appreciation of their value. It seemed 
best to wait till more than one play had 
issued from the press ; but it is not too late 
to express the favouraible impression which 
we have formed, from the two samples 
before us, of Mr. Jebb's eminent qualifica- 
tions for the task of interpreting Sophocles. 
Eschewing the old fashion of furnishing 
merely a grammatical and textual commen- 
tary, he has concentrated very much of the 
interest of his edition in the excellent and 
exhaustive introductions which preface 
each play, and which, while excluding 
what is not strictly connected with the sub- 
ject, discuss the real matter in hand vrith 
acuteness and tact, as well as orig^ality 
and xesKdxdx"'— Saturday Review, 



JUVENALIS SaTIRAE. 

By G. A. SiMCOX, M.A., Fellow and late Classical Lecturer of 
QueetCs College^ Oxford, 

New Edition, revised and enlarged, 5j. 



'I This is a very original and enjoyable 
Edition of one of our favourite classics."— 
iiptctaior. 

** A very valuable and trustworthy school- 
book. ^ The introduction, notes, and text 



are all marked with scholarly taste, and a 
real desire to place in the hands of the 
learner all that is most effective to throvi^ 
light upon the author^-^tandant. 



ThUCYDIDIS HlSTORIA. 

By Charles Bigg, M. A., late Senior Student and Tutor of Christ 
Churchy Oxford ; Principal of Brighton College, 

Books I. and II. 6s, 



"Mr. Bigg in his 'Thucydides* prefixes 
an analysis to each book, and an admirable 
introduction to the whole work, containing 
full information as to all that is known or 
related of Thucydides, and the date at 
which he wrote, followed by a very masterly 
critique on some of his characteristics as a 
writen"— /i iheiumm. 

"While disclaiming absolute originality 
in his book, Mr. Bigg has so thoroughly 
digested the works of so many eminent 
predecessors in the same field, and is evi- 
dently on terms of such intimacy with his 
author as perforce to inspire confidence. 
A well-pondered and well-written introduc- 
tion has formed a part of each link in the 
' Catena' hitherto published, and Mr. Bigg, 
in addition to a general introduction, has 
given us an essay on ' Some Characteristics 
ef Thucydides,' which no one can read 



without being impressed with the learning 
and judgment brought to bear on the sub- 
ject." — Standard. 

"We need hardly say that these books 
arti carefully edited : the reputation of the 
editor is an assurance on this point. If the 
rest of the history is edited with eaual care, 
it must become the standard book for school 
and college purposes." — yokn Bull. 

"Mr. Bigg first discusses the facts of 
the life of Thucydides, then passes to an 
examination into the date at which Thucy- 
dides wrote ; and in the third section ex- 
I)atiates on some characteristics of Thucy- 
dides. These essays are remarkably well 
written, are judicious in their opinions, and 
are calculated to give the student mudi 
insight into the work of Thucydides, and 
its relation to his own times, and to the 
works of subsequent historians."— 3/«mmm. 
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CATENA CLASSICOIi C/M--continviQd. 

Demosthenis Orationes Publicae. 

Bjf G. H. Heslop, M.A., /ate Fellow and Assistant-Tutor of Queen'' s 
College f Oxford; Head-Master of St, Bees, 

The OlYNTHIACS. 2s. 6d, \ - r\^ \t i , /:j 

_ ^ I or, m One Volume, ^, od. 

The Philippics. 3^. j 

De Falsa Legatione. 6s. 



THE OLYNTHIACS AND PHILIPPICS. 



(( ' 



The annotations are scarcely less to be 
commended for the exclusion of superfluous 
matter than for the excellence of what is sup- 
plied. Well-known works are not quoted, 
but simply referred to, and information 
which ought to have been previously ac- 
quired is omitted."— ^M«Knw«. 

"Mr. Heslop's critical scholarship is of 
an accurate smd enlarged order. His read- 
ins of the chief authorities, historical, criti- 
cal, explanatory, and technical, has been 
commendably thorough ; and it would be 



impossible to ffo through either the Olyli- 
thiacs, or Phihppics, with his aid, and not 
to have picked up many pieces of informa- 
tion to add to one's stock of knowledge of 
the Greek language and its use among the 
orators, who rendered its latter day famous. 
He is moreover an independent e<utor, and, 
we are glad to find, holds his own views as 
to readings and interpretations, undismayed 
by the formidable names that occasionally 
meet him in his yrsLy."-— Contemporary Re^ 
view. 



DE FALSA LEGATIONE. 



"The notes are full, the more difficult 
idioms being not only elucidated by refer- 
ences to grammars, but also illustrated 
by a wealth of apt and well-arranged 
quotations. Hence we imagine that the 
attentive reader will not be content with 
a single perusal of the commentary^ but 
will find it worth while to have it by 
his side, when he is engaged upon other 
speeches ^ of the Athenian orator. Mr. 
Heslop gives us an historical introduction 
as well as occasional summaries and histori- 
cal notes, which seem to us just what they 
ought to be." — Atkenteum, 

** Deserves a welcome. There is abun- 
dant room for useful and handy editions of 
the chief orations of Demosthenes. Mr. 
Heslop has performed his editorial function 
faithfully and ably." — Saturday Review. 

** The volume before us weu maintains 
the high repute of the series in which it 
appears. A good text, well printed, with 
careful but not too elaborate notes, is the 
main characteristic of it, as of previous 

volumes An able introduction is 

prefixed to it, which the student will find 
useful ; and altogether we 'cannot but feel 
how different the school-books of the present 
day are from those which we recollect."— 
John Bull. 

**A well-written introduction, carefully 
edited text, ample and excellent footnotes 
—which include fVom time to time a short 
analysis of the text— and translations not 
less vigorous than accurate, make up a 
whole, which cannot fail to be equally ac- 



ceptable to both masters and scholarsi"— 
Standard. 

** Mr. Heslop has shown very great criti- 
cal powers in the edition of the famous 
speech now before us, especially in his anno- 
tations. ^ Indeed, his array of 

authorities, grammatical, cridcal, technical, 
historical, and explanatory, is from first to 
last worthy of all praise ; and nothing can 
exceed the clearness of the historical essay, 
which he has prefixed as an introduction 
to the viQx\i,**--School Board Chronicle. 

" In an elaborate introduction, the editor 
gives — ^what is eminently desirable for the 
student approadiin^ such a speech— an 
accoimt of the intricate complications of 
Athenian politics in the period when the 
State was struggling to maintain itself 
against the preponderating; power of Mace- 
donia. ... In dealing with the text of his 
author, Mr. Heslop has exercised an inde- 
pendent judgment, while availing himself 
of the labours of other editors ; and the 
grounds assigned for the course he has 
adopted will commend themselves to the 
attention of scholars. For the purposes of 
the student the commentary appended to 
the text affords all that is necessary in the 
way of judicious furtherance. Variations 
of reading are commented on, peculiarities 
of grammatical construction explained, and 
obscure allusions rendered intelligible by 
means of collateral information. An index 
affords the means of ready reference to the 
more important notes "•^cotstftwi. 
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CATENA CLASSICOR C/M-continvied. 

Demosthenis Orationes Privatae. 

By Arthur Holmes, M.A., Senior Fellow and Dean of Clare 
College^ Cambridge^ and late Preacher at the Chapel Royal^ Whitehall, 
De Corona, jj. 

" We find a scholarship never at fault. 



an historical eve which sees over the 
whole field of the political area occupied 
by Philip of Macedonia and the great 
orator whose business in life was to com- 
bat and thwart him, and an acuteness 
of criticism sufficing to discriminate be- 
tween the valuable and the worthless 
matter in the commentaries of previous 
editors. Of the speech itself and its famous 
loci clastici of eloquence and invective it is 
scarcely necessary to speak. To do full 
justice to these the reader must go to the 
fountain-head ; and he must have for com- 
mentator and guide one whose mind is 
clearly made up, so that there may be no 
doubt or hesitation as to the sense of the 
words and sentences which claim his ad- 
miration. In the grand outburst where 
Demosthenes assures his audience that his 
policy and teaching agree with their own 
hereditary instincts, and swears it by the 
memory of their forefathers*^ intrepidity, 
rather than their success against the Per- 
sians ($ 208-9, &c.); Mr. Holmes is careful 
to smooth every difficulty, and in the vivid 
picture of the excitement of Athens on the 
receipt of the news of Philip's occupation 
of Elatea ($ 169-70), he does good service 
in weighing the luceliest meaning of certain 
words which are important^ accessories of 

the picture In reading the speech 

a student seems to need the company of an 
exact annotator to assure him that his ears, 
or eyesj or powers of translation are not 
misleading him, when he finds an advocate 

Aristophanis Comoediae. 

By W. C. Green, M.A., late Fellow of Kiu^s College^ Cambridge; 
Assistant-Master at Rugby School. 
The Acharnians and the Knights. 4^. 
The Clouds. 3/. 6d. The Wasps. 31. 6d, 

An Edition of The Acharnians and the Knights, revised and 
especially adapted for use in Schools. 4^-. 

^ ' " ' ' ' • - " Dindorf and Meineke, whidh will be of 



letting loose upon another a flood of epi- 
thets so utterly beyond the widest license 
of modem political discussion. That Mr. 
Holmes supplies the want indicated we 
shall proceed to show in one or two ex- 
amples of exact interpretation, having fint 
glanced at the calm tenor of his judgment 
on one or two moot points connected with 
the speech itself." — Saturday Review. 

"Mr. Holmes has compressed into a 
convenient shape the enormous mass of 
annotation which has been accumalated 
by critics, English and foreign, on Demos- 
thenes' ^ famous oration, and he has made 
no trifling contributions of his own. He 
appears to us to deal successfully with most 
of the difficulties which preceding commen- 
tators have failed to solve— difficulties, it 
may be observed, which are rather histori- 
cal than critical, and which, for the most 
part, arise in the endeavour to reconcile 
the plain grammatical sense of the orator's 

words with known facts In 

purely critical questions the notes show 
all the subtle scholarship which we should 
expect from so renowned a classic as 
Mr. Holmes. If we note any one peculiar 
excellence, it is the accuracy with which 
the shades of difference of meaning in 
the various uses of the tenses are noted, 
and nothing, as we need hardly say, could 
be more important in annotation on an 
oration whicn has for its subject-matter 
history partly contemporary, partly belong- 
ing to the KCtnt igasX.**— spectator. 



"Mr. Green has discharged his part of 
the work with uncommon skill and ability. 
The notes show a thorough study of the 
two plays, an independent judgment in the 
interpretation of the poet, and a wealth of 
illustration, from which the editor draws 
whenever it is necessary."— Museum. 

** Mr. Green's admirable introduction to 
' The Clouds ' of the celebrated comic poet 
deserves a careful perusal, as it contains 
an accurate analysis and many original 
comments on thb remarkable play. The 
text is prefaced by a table of readings of 



great service to students who wish to in- 
dulge in verbal criticism. The notes are 
copious and lucid, and the volume will be 
found useful for school and college pur- 
poses, and admirably adapted for private 
reading. "— Examiner. 

*' Mr. Green furnishes an excellent intrv* 
duction to ' The Clouds ' of AristopluuMB« 
explaining the circumstances under whidv 
it was produced, and ably discussing the 
probable object of the author in writing it" 
— Athetueum. 
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CATENA CLASSICORUM'-conMmxtd.. 

ISOCRATIS OrATIONES. 

By John Edwin Sandys, M. A., Fellow and Tutor of St JohtCs 
College^ Classical Lecturer at Jesus College^ Cambridge, 
Ad Demon icum et Panegyricus. 4?. td, 

^ "Isocrates has not received the atten- 
tion to which the simplicity of his style 
uid the purity of his Attic language en- 
title him as a means of education. Now 
that we have so admirable an edition of 
two of his Works best adapted for such a 
purpose, there will no longer be any ex- 
cuse for this neglect. For carefulness and 
thoroughness of editing, it will bear com- 
parison with the best, whether English or 
foreign. Besides an ample supply of ex- 
haustive notes of rare excellence, we find 
in it valuable remarks on the style of 
Isocrates and the state of the text, a 
table of various readings, a list of editions, 
and a special introduction to each piece. 
As in other editions of this series, short 
summaries of the argument are inserted in 
suitable places, and will be found of great 
service to the student. The commentary 
embraces explanations of difficult passages, 
with instructive remarks on grammatical 
usages, and the derivation and meanings 
of words, illustrated by quotations and re- 
ferences. Occasionally the student's atten- 
tion is called to the moral sentiment ex- 
pressed or implied in the text. With all 
this abundance of annotation, founded on 
a diligent study of the best and- latest 
authorities, there b no excess of matter 
and no waste of words. The elegance of 

Persii Satirae. 



the exterior is in harmony with the intrinsic 
worth of the volume." — Athenetutn. 

*' By editing Isocrates Mr. Sandys does 
good service to students and teadiers of 
Greek Prose. He places in our hands, in 
a convenient form, an author who will be 
found of great use in public schools, where 
he has been hitherto almost unknown."— 
Cambridge University Gazette. 

"The feeling uppermost in our minds, 
after a calreful and interesting study of this 
edition, is one of satisfaction and admira- 
tion ; satisfaction that a somewhat unfa- 
miliar author has been made so thoroughly 
readable, and admiration of the compara- 
tively young scholar who has brought about 
this result by combining in the task such 
industry, research, and acumen, as are not 
always found united in editors who have 
had decades ux>on decades of mature txpt^ 
xience."— 'Saturday Review. 

" Mr. Sandys, of St. John's, has added 
to the * Catena Classicorum ' a very com- 

flete and interesting edition. The style of 
Socrates is discussed in a separate essay 
remarkable for sense, clearness of expres- 
sion, and aptness of illustration. In the 
introductions to the two orations, and in 
the notes, abundant attention is given to 
questions of authenticity and historical 
allusions." — Pall Mall Gazette, 



By A. Pretor, M.A., Fellow of St. Catharines College^ Cambridge ; 
Classical Lecturer of Trinity Hall. 

y. 6d. 



«< 



' This is one of the ablest editions pub- 
lished in the ' Catena Classicorum ' under 
the superintenoence of Mr. Holmes and 
Mn Bigg. Mr. Pretor has adopted in his 
edition a plan which he defends on a gene- 
ral principle, but which has really its true 
defence in the special peculiarities of his 
author. ^ Mr. Pretor has given hb readers 
translations of almost all the -difficult pas- 
sap;es. We think he has done so wisely in 
this case; for the allusions and construc- 
tions are so obscure that help is absolutely 
necessarv. He has also been particularly 
full in his notes, he has t)\ought and 
written with great independence, he has 
used every means to get at the meaning of 
his author, he has gone to many sources 
for illustration, and alto^^ether he has pro- 
duced what we may fairly regard as the 



best edition of Persius in English."— il/iw- 
seuTH. 

** Mr. Pretor has boldly grappled with 
a most difficult task. He has, however, 
performed it very well, because he has 
begun, as his Introduction shows, by mak- 
ing himself thoroughly acquainted with the 
mind and temper — a sufficiently cynical one 
— of the poet, and thus laying; a good basis 
for his judgment on the conflicting opinions 
and varying interpretations of previous edi- 
tors. It is a most useful book, and will be 
welcome in proportion as such an edition 
was really very much wanted. The good 
sense and sound judgment shown by the 
editor on controverted points, g^ve promise 
of excellent litenuy work in future under* 
takings of the like \cMid."''^ambridge Uni' 
ftersity Gazette. 
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CATENA CLASSICOR [/M--contiuvied. 



HOMERI I LIAS. 

By S. H. Reynolds, M.A., 
College^ Oxford, 

Books I. to 
" Adopting the usual plan of the series, 
and giving references to standard works, 
rather than extracts from them, Mr. Rey- 
nolds is able to find space for much com- 
ment that is purely Homeric, and to show 
that it is not only a theory but a working 
principle with him, to make Homer his own 
mterpreter and Commentator. * Ex ipso 
Hotnero Homerus optinte iutelligiiurt is 
a dictum which no student of Homer would 
question for a moment ; but to acknow- 
ledge its truth is one thing, and prove it in 
practice is another, and the manner in 
which Mr. Reynolds has effected this will 
go far to show his capacity for the difficult 
task he has executed. The notes are by 
no means overloaded, but seem to us to 
contain all that they should, in order to 
earry out the editor s purpose of assisting 
beginners, while there is much that will 
prove valuable to advanced students. Wc 

Terenti Comoediae. 



late Fellow and Tutor of Brasenose 

XII. 6j-. 

heartily commend the book to our readers' 
notice." — Standard. 

**We have already more than once 
expressed a very high opinion of the re- 
prints of classical authors under the title 
of 'Catena Classicorum' which Messrs. 
Holmes and Big^ are now issuing. Part I. 
of Homer's 'Iliad,' comprising the first 
twelve books, is now before us, and it is 
sufficient for us to say that it is a most 
scholar-like and excellent edition that is 
here presented. The notes are of medium 
length, neither too long to make the book 
inconveniently bulky, nor too brief to be 

useful Of Mr. Reynolds' Oxford 

reputation as a philosophical scholar it is 
needless to speak, and his name is a suffi- 
cient guarantee for the soundness and im- 
portance of this work." — English Church' 
man.. 



By T. L. Papillon, M.A., Fellow of New College, Oxford; late 
Fellow of Merton, 

Andria et Eunuchus. 4?. (>d. 



"An excellent and supremely useful 
edition of the well-known plays of Terence. 
It makes no pretension to ordinary critical 
research, and yet perhaps, within the limits, 
it is all that could oe desired. Its aim being 
merely ' to assist the ordinary students in 
the higher forms of schools and at the Uni- 
versities,' numerous, and upon the whole 
very scholarly notes and references have 
been given at the bottom of each page of 
the text." — Westminster Review. 

"Another volume of the * Catena Classi- 
corum,' containing the first portion of an 
edition of Terence, deserves a word of wel- 
come ; and though Mr. Papillon's labours 
cannot claim ' the merit of critical research, 
or independent collation of MSS.,' they 
exhibit a fair promise of usefulness as a 
school and college edition. The footnotes 
are, in the main, helpful and appropriate." 
— Contemporary Review. 

'* Thia nrst instalment of a school edition 
of Terence gives promise of a renewed 
vigour in the ' Catena Classicorum ' series, 
to which it belongs. Mr. Papillon is a 



very competent Latin scholar, trained 
under Dr. Bradley at Marlborough, and 
young enough to know what schoolboys 
need ; and we hail as a proof of this, his 
advice to the student of Terence to familiar- 
ize himself collaterally with such store- 
houses of Latin scholarship as Lachmann's 
or Munro's Lucretius, and Forbiger's or 
Conington's Virgil. He has himself made 
reference to these ; and, as to grammatical 
references, limited himself mainly, as is the 
rule with editions in the Catena series, to 
the grammars of Madvig.^ There is a short 
but serviceable introduction, dealin|^ with 
the life, style, and literilty merits of 
Terence."- English Churchman. 

*' We have before us another link in that 
excellent chain of classical authors pro- 
duced under the general superintendence 
of Mr. Holmes and Mr. Bigg Alto- 
gether we can pronounce this volume one 
admirably suited to the wants of students 
at school and college, and forming a useful 
introduction to the works of Terence." — 
Examiner. 



Herodoti Historia. 

By H. G. Woods, M. A., Fellow and Tutor of Trinity College^ Oxford. 
Book I., dr. Book II., 5^*. 

Other Volumes are in preparation. 



LONDON, OXFORD, AND CAMBRIDGE. 



[Specimen Page^ No, I.] 

83 HAMLET [Act I 

Give every man thy ear, but few thy voice ; 

Take each man's censure, but reserve thy judgment. 

Costly thy habit as thy purse can buy, 70 

But not expressed in fancy ; rich, not gaudy ; 

For the apparel oft proclaims the man ; 

And they in France of the best rank and station 

Are of a most select and generous chief in that 

Neither a borrower nor a lender be ; 

For loan oft loses both itself and friend, 

And borrowing dulls the edge of husbandry. 

This above all : to thine ownself be true, 



68 Give every man thine ear. For a good listener is generally 
thought by the willing speaker to be a man of sound judgment. 
** Mr. Canning," says Sir E. Bulwer, "would often make a kind 
of lounging tour of the House, listening to the tone of the 
observations which the previous debate had excited; so that at 
last, when he rose to speak, he seemed to a large part of his 
audience to be merely giving a more striking form to their own 
thoughts." 

71 Expressed in fancy. Not marked or singular in device; 
but with a quiet costliness suggestive of habitual self-respect. 

74 A most select and generous chief. Are of a most noble 
device in this — the * chief* being the upper part of a heraldic 
shield. The passage is strangely misunderstood and even altered 
by Delius, Elze, and other editors. As regards the metre, the 
three first syllables of the line must be pronounced rapidly in 
the time of one, as in Macbeth, i. 5, we have : 

" And take my milk for gall, you murdering ministers." 

76 Loses itself and friend. Who ever loves the creditor whom 
he cannot pay ? 

77 Dulls tht edge of husbandry. Takes the edge off economy. 
Money borrowed, whether by individuals or nations, represents 
no saving or self-denial, and is therefore lightly parted with. 

78 To thine ownself be true. As you inwardly resolve, so do : 
then faithfulness to others as well as yourself becomes the 
habit of your soul. So Wordsworth (v. 49) speaks of the same 
steadfastness in — 

**The generous spirit who when brought 
Amongst the tasks of real life, has wrought 
Upon the plan that pleased his childish thought." 

And, in an equally noble style, an Eastern sage has said, "There 
is one way to gladden those whom you love : if one is not upright 
when retired into himself, never will he bring rejoicing to those 
who are near him." 



[Select Plays ofShakspere, See f age At^ 
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32 CHEMISTRY 



In Fig. 16 is represented a very pretty experiment, show- 
ing that this gas is heavier than air. First, balance a jar 

J,. jQ with a weight. I say fta- 

lance ajar. Is that exactly 
correct ? Is there not some 
thing in the jar? "No," 
you will perhaps say, " it is 
empty." But think a mo- 
ment. That jar is full of 
something, and that some- 
thing has weight. It is full 
of air. We have balanced, 
then, a jar full of air. Now 
if, as represented, carbonic 
acid gas be poured into the 
jar on the scales, the jar will 
descend and the weight will 
rise. Why ? Because there is now a gas in the jar that 
is heavier than air. 

If you have a jar filled with this gas, you can take it out 
with a little bucket, as seen in Fig. 17. As you take one 
bucketful after another out, it can be poured away as water ; 
and air will take the place of the gas as fast as it is 
removed. 

If a soap-bubble fall into a jar of carbonic acid gas, it 
will not go to the bottom as it would if the jar were full of 
air. It will descend a little into the jar, and then ascend 
and remain in its open mouth. Why is this ? The air that 
is blown into the bubble is lighter than the gas in the jar, 

[Easy Introduction to CHemistry. Sec ^age w:^ 




[Spfdtnm Paget ^o, 3 J 
BOOK 7. PROP. B, I? 



PrvOPOSiTiON B. Thbobbm. 

If two triangles have ttoo angles qf the one equal to ttco 
angles qf the other, each to each, and the sides adjacent to 
t/ie equal angles in each also equcd; then must the triangles 
he eqiud in cUl respects. 





:f— 



In A g ABCy DEF, 
let iABC= iDEF.md iACB= lDFE, and BC=EF. 
Then must AB=DE, and AG=DFy and iBAG= i EDF, 

For if A DEF be applied to a ABC, so that E coincides 
with B, and ^i^ falls on BG-y 

then ••• EF=BC, :. F will coincide with (7; 

and •/ z DEF= l ABC, /. ED will fall on BA ; 

.'. D will fall on BA or BA produced. 

Again, •/ z DFE^ i ACB, .-. FD wiU fall on CA ; 

.•. D will fall on VA or CA produced. 

.'. Z) must coincide with A, the only pt. common to BA 
and CA. 

.*. DE will coincide with and .*. is equal to AB, 

and DF AC, 

and jlEDF iBAC; 

and /. the triangles are equal in all respects. Q. e. d. 

Cor. Hence, by a process like that in Prop. A, we can 
prove the following theorem : 

ly tiDO angles qf a triangle he equal, the sides which sul^ 
tend them are also eqiud, (£ucL i. 6.) 
s. K. 

[EienienU of Geometry. See page <^.'\ 






[Specimen Page, No* 4.] 
Practice, 



157 



thus : if the articles had cost £^\ each, the total cost 
would have been £^2^*]% ; 

.'. as they cost \ o{j£t each, the cost will be ;£^^^,'or £^13. 

The process may be written thus : 
SJ. 4(i, is 1^ of ;^ I I £24.7^ = cost of the articles at £1 each. 

;^4i3 = cost at 3J. 4^/. ... 

Ex. (2). Find the cost of 2897 articles at ^£2. 12s. gd. 
each. 



;£2iS2 x^^i 

10s, is ^ of ;^I 
2S. is J of lOJ. 

S(i, is J of 2s. 
i^. is T of Sd. 



2897 . 0.0 = cost at ;^i each. 



5794 . 0.0= £2 ..,. 

1448 . 10 • O = lOJ 

289 • 14 • O = 2S 

96 . 1 1 . 4 = Sd 

12 . 1.5= id. .... 



£7640 . 16 . 9 = £2. I2j.9^.each. 

Note. — ^A shorter method would be to take the parts 
thus: 

lof. = i of ;^i ; 2s, 6d. = X of los. ; Sd. = ■— of 2s, 6d. 

Ex. (3). Find the cost of 425 articles at ^£2. iSs. 4^. 

each. 

Since ;^2. iSs. ^d. is the difference between £^ and 

IS. Sd. (which is ^ of ;^i), the shortest course is to find 

the cost at ;£'3 each, and to subtrcLCt from it the cost at 
\s. Sd. each, thus : 



£3 is 3x£i 
»T. Sd. is^of/i 



£ s. d. 

425 . 0.0 = cost 2X £1 each. 



1275 • 0.0= £2, 

35 . 8.4= is.Sd. each. 



£1239 ,11 . ^ = £2, \Ss. 44. each. 



\Ar\i\mt^^ See f)age 9^ 



.• 
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ON THE MEASUREMENT OF ANGLES, 



28. To shew that the angle subtended at the centre of 
a circle by an arc equal to t/ie radius of the circle is the 
same for all circles. 




Let be the centre of a circle, whose radiiis is r ; 

AD the arc of a quadrant, and therefore AOB a rijjht 
angle ; 

AP an arc equal to the radius AG, 
Then, AP=r and -4J?=^. (Art. 14.) 

Now, by Euc. vi. 33, 

angle^OP _ arc AP 
angle AOB "" arc AB ' 



or. 



angle AOP _r_ 
a right angle ttt 

Y 



2r 
2 

TT 



Hence angle ^ OP = '^ "^''^ ^"g'''^ 

Thus the magnitude of the angle AOP is independent of r 
*uid is therefore the same for all circles. 

{Trigonometry, See fage \o.\ 
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44 PESOL UTION INTO FA CTORS, 

89. Case II. The next case in point of simplicity is tluit 
in which four terms can be so arranged, that the first two 
have a common factor and the last two liavo a comnioii factor 

Thus 

.r^ + a.1? + &a? + a& = (a;- + <3w?) + {&a; + oft) 

=(^ + &)(a:+a). 

Again 

ac-ad-'bc->thd-{ac-ad)'-ipc-'bd) 

= a(c—d)-b{c—d) 

'={a-h){c-'d). 

Examples.— XVIII. 
Resolve into factors : 

2. ab-\-ax — hx—a^, 6. dbx-^dbyA-cdx-cdy. 

3. hc + hy-cy-y\ 7. cdx^-^dmasy—cnxy—innij*', 

4. hmA-mn+db + aiu 8. abcx-l^dx—acdy+bd'y. 

90. Before reading the Articles that follow the student is 
advised to turn back to Art. 56, and to observe the manner in 
which the operation of multiplying a binomial by a binomial 
produces a trinomial in the Examples there given, lie will 
then be prepared to expect that in certain cases a trinomial 
can he resolved into two binomial factors, examples of wliich 
we shall now give. 

91. Case III. To find the factors of 

i»* + 7«+12. 

Our object is to find two numbers whose product is 12. 

and whose sum is ?• 

These will evidently be 4 and 3, 

.-. fl?'' + 7^ + 12 = (a?+4)(a?+3). 

\gaiu, to find the factors of 

Our object is to find two numbers whose product is 65^, 

and whose sum is 6b, 
These will clearly be 36 and 2b, 

.-. x^ + bbx + G6* = (^ + 36) {x + 26). 

\A Igthra. Sec Jage %.\ 
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D. JUNII JUVENALIS 



Praetexta et trabeae, fasces, lectica, tribunal. 
Quid, si \'idisset praetorem curribus altis 
Exstantem et medio sublimem in pulvere Circi, 
In tunica Jovis, et pictae Sarrana ferentem 
Ex humeris aulaea togae, magnaeque coronae 
Tantum orbem, quanto cervix non sufficit uUa? 
Quippe tenet sudans hanc publicus, et, sibi Consul 
Ne placeat, curru servus portatur eodem. 
Da nunc et volucrem, sceptro quae surgit ebumo, 
mine comicines, hinc praecedentia longi 
Agminis officia et hiveos ad fraena Quirites, 
Defossa in loculis quos sportula fecit amicos. 
Turn quoque materiam risus invenit ad omnes 
Occursus hominum, cujus prudentia monstrat 
Summos posse viros et magna exempla daturos 
Vervecum in patria crassoque sub aere nasci. 



35 



40 



45 



50 



35] These details are mentioned 
not as more ridiculous in themselves 
than anything Democritus had seen 
in Greece, but because Democritus 
regarded all human life as a farce, 
and at Rome the farce was more 
elaborate. Lectica refers to the pro- 
cession of clients who accompanied 
it ; tribunal to the display of empty 
eloquence before it. 

36, sqq.] "What would he have 
said of the praetor's triumphal pro- 
cession from the Capitol to the 
Circus?" The triumphal dress sug- 
gests the idea of triumph, and this 
consul {inf. 41). 

38 tunica Jovls] Whom he per- 
sonated; hence the eagle on his 
sceptre. The tunic was so costly 
that it was not till the third century 
that a private person possessed one 
of his own, even the emperors when 
they triumphed supplied themselves 
from the treasury of the Capitol or 
of the Palace. 

— Sarrana] From the unhel- 
Icnized form ofTvras. 



39 aulaea] A whole stage-curtain 
of a toga. 

41 Quippe] "No head could 
support it: why it makes the slave 
sweat to hold it up. " 

44 longi agminis offlcia] There 
is no more difference between this 
and longa agmina officiosorum, than 
between * a high-spirited nobleman 
on a long-tailed horse,' and ' a long- 
tailed nobleman on a high-spirited 
hoi-se.* 

45 niveoa] In bran new togas 
probably given for the occasion. 

46 Defossa] To make sure that 
they've got it: also to make sure 
that they will not lose it, cf. Falla- 
cem circum, Hor. Sat. I. vi. 113. 

47 Turn] Even between B.Ci 
460—357. 

50] An Abderite would have 
hung himself. The cord giving 
way, he fell, and broke his head. 
He firet went to the surgeon, and 
had his wound plastered, and thea 
again hung Klm^eV^. 



lyuvenaL See pages 1$, 3p,'\ 
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THE ELECTRA OF 

HA, [irdeTrwpHng] tC tQv AirovTOiv fj tC t&v ovtohv iripi, ; 
IIP, Isolemhly'] Xa^etv (jyCKov Orja-avpov, hv (paCvci, ^cos. 235 
HA. Ibovy Ka\& OeoiSs. 

[dasping her hands] fj tC brj Acyctj, yipov ; 
UP. ^Xiy\rov wv is T6vh\ on rinvov, top (pCXrarov. 

[turning her round to Orestes.] 
HA, [socWy] TrdAat biboLKa, inj oij y' ovkIt cv (fypovfjs* 

IIP. ovK €v (ppovQ 'ya> abv KaaCyvTjTov ^Kiircov ; 
HA. [starting suddenly"] 

ir&s eliras, £ yepat', aviKTriorov Xoyov ; 240 

UP. [emphatically] opav ^Opio-rrjv Tovbe tov 'Aya/xc/xroi^os. 
HA. TTOiov yapaKTrip eicribdv, <p TT€((Top.aL ; [incredtUoiia] 
HP, [pointing at a scar in Orestes* forehead] 

ovXrjv Trap' oippvv, ijv nor iv irarpos b6p.o(,s 

veppbv bidKOiv aov fxiO^ '^l^^yfil T^^o'dv, 
HA, TtQs <l>iis ; opQ p.€v 7rr<o/xaros r^KyJipiov* 245 

[astoundedf hut still hesitating,] 
HP. cTretra p.i\k€is irpoaTTCrvcLv rots <^tAr(£rots ; 
HA. [resolved] dAA' ovk€t\ S yepaii* crufifidkoLat yap 

Tois (TOts Tri'JT€i(rpLai OvpiSv, [she rushes in a transport of 
joy into her hrother^s arrns,] S yjpovi^ <f>av^Ls, 

lyoii (T aikimos* OP. kol^ ip,ov y' e^ft \p6via. 
HA, ovbiirore 8dfa<r . OP. ovb' iyoa yap ^A7rt(ra. 250 
IIP. iK^l^vos ct (Tu ; 
OP, (Tvp.p.a\6s yc crot p.6vosy 

7JV iK(n:6.<J0ip.ai y hv /xcr^pxo/xat poXov. 

TtiiTOLOa b\ fj xph H'V'^^^^ fiyeiaOai Occis, 

€l T&bLK iarai lijs bU-qs vir^pTepa* [with confidence^] 

{Scenes from Greek Pla^s, See ^a^e \8,\ 
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46 GREEK IAMBICS. 



EXERCISE XXII. 

HERCULES. 

I was born a boy, stronger than brother Iphicles, 

a new-born babe worthy of Zeus as father* ; 

and I showed strength, released from swaddling 

clothes ; 
and I proved myself to all nobly bred. 
5 Hera sent-on us two two snakes for murder ; 

and just before dawn flashed down a dreadful light 

on the bed. 
Iphicles seeing monsters weeps in vain, 
and silently crouches hidden in bed-clothes ; 
but I shouted aloud having conquered serpents : 
10 and this is first of contests. And the neighbours 
asked. How is Ampitryon father of the boy } 
for he prevails over hydra and savage lion ; 
running, not hunting, he catches a stag. 



1. I was bonti Ex. v. 8. 

2. New-born^ yeoyvhs, 

3. To release, &ira\\d(r(r€tv, 

4. Proved myself, aor. pass, of <paivw. Bred, perf, part. Anapaest in 
first foot, or tribrach in second. 

5. Two, sign of the dual. For, vphs. 

6. yusl before^ v-nh with the accusative. To flash dozvn on, KaratrK-fiirTw, 

7. Monster, duKo^. In vain, Ex. xvi. 6. Insert [iXv for the sake of 
contrast with the ninth line, as in Ex. xix. i. 

9. To shout aloud, h.vo.\aX6.^^iv. 

11. To ask a question, ipurav: aorist, ^pSfijjv, The three last syllables of 
'AfKpirpvwv make an anapest. 

12. To prevail over, KpaTt7y, with the genitive. 

13. Punning, SpofAaTos. To hunt = to be a hunter, static verb from 
Kvyrjyirris, Tribrach in third foot. 

[lophon. See iagtV\\ 
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their kind, and of every creeping thing of the earth after 
his kind." Sufficient food was also to be provided : "take 
thou unto thee of all food that is eaten, and thou shalt 
gather it to thee, and it shall be for food for thee and for 
them" [Gen. vi. 19-21]. 

To make all these preparations required a strong belief 
in God on the part of Noah. The world around bim 
utterly disbelieved the message which he conveyed to it 
during many years of preparation as the " preacher of 
righteousness*' [2 Pet. ii. 5], while God's longsuffering 
waited [i Pet. lii. 20]. Our Lord says that "they were 
eating and drinking, marrying and giving in marriage, 
until the day that Noah entered into the ark, and knew 
not until the flood came and took them all away" [Matt. 
xxiv. 38 ; Luke xvii. 26]. But though all the world dis- 
regarded, Noah was entitled to be enrolled among the 
number of St. Paul's " elders who obtained a good report," 
for his faith made him believe in the things of which God 
gave him warning "though not seen as yet" [Heb. xi. 7], 
and it is recorded of him, " Thus did Noah ; according to 
all that God commanded him so did he" [Gen. vi, 22 J 

The Ark which Noah built in obedience to the Divine 
command was not a navigable ship, but a great wooden 
** coffer," or water-tight chest, made so as to float about 
steadily upon the water.^ 

It was built of cypress or " gopher" wood, and covered 
with pitch within and without to secure it against leakage 
from the flood below or the rain above. The size of the 
ark is distinctly given as being 300 cubits in length by 50 
cubits in width, and 30 cubits in height. The cubit is 
reckoned at about 21 inches, and we are thus able to com- 
pare the size of the ark with that of our large iron and 
wooden ships of modern days.' 



The Ark 

Duke of Wellington 

Great Eastern . 


Length. 


Breadth. 


Depth. 


535 feet 
340 feet 
680 feet 


87 feet 6 inches 
60 feet 
83 feet 


53 feet 6 inches 
73 feet 4 inches 
58 feet 



^ Its object being the same as that 
of the " ark ' ' in wmch the infant Mo- 
ses wasplaced when cast into the Nile 
in obedience to the edict of Pharaoh. 

S The proportions of the ark are 
exactly those of the human body, 
vie., zo'+x'6+z*; and the capacity 



of these proportions for stowaf^ has 
been proved by experiments in Hol- 
land and Denmark to be a third 
greater than that of vessels as built 
for ordinary sailing purposes. That 
of the Ark was thus about the —mff 
as that of the Great Eastern. 



{Companion io Old Testament, See fage 24.] 
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CHANTING. 

Chanting is the arrangement of prose in a rhythmical form. 
The psakns, canticles, &c. are sung or chanted to melodies 
called Chants, which are either single or double. 

The melody of a single chant is, for convenience, written in 
phrases of seven bars of two minims each or their value. 

The first half of a chant has three, the second four bars. 

The first half is called the mediation^ the second the cadence. 

Turner. 



i 



a 



-^ 



I 



First half. 



"^ 



■2± 



I 



Second half. 



A double chant is simply a single chant form repeated. 

Attvvood. 



^ 



2 



^IIJ,)i! l ^ll"IHf^ l ,lg^ 



I 



^gg 



JUL 



j2- 



iS 



IS 






^ 

F^ 



vr^y'i^rn^ m 



p 



^ 



r 

Second hd{f a. 



r 

J^iV*/ Aa^ ^. .SV^i^^dT half ^' 



First half a. 



A single chant is arranged to^fit one verse of the psalms, a 
double chant two; for the long psalms quadniple chants, of 
which the phrase or melody is designed to include four verses, 
have been written. 

A changeable chant is one whose key-chord may be either 



IThe Chorister's Guid e. Su page 2.^?^ 
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(especially in winter), and only a limited number of troops can march along 
one road. Th^s all roads leading out of a fortress are to some extent like 
causeways across a marsh, for practical purposes. The difficulty is dimi- 
nished by acting at night, and by making feints. 

24. Fort St. Georges was on the east, La Favorita on the north side, both 
on the outside of the lakes. A tete-de-chaussee is a fort which commands 
and " caps " a road, as a tete-de-pont does a bridge, 

25. ** Considered himself able to obtain.'* 

26. Detached, that is, from the army now under the Archduke Charles. 
Till this new force, under a new general, should arrive, Melas was left in 
command of what remained of Beaulieu's army, now in retreat up the valley 
of the Adige. Beaulieu himself was recalled. 

27. The district called the Vorarlberg lies between the Lake of Constance 
and the Tyrol. The Tyrolese attachment to the House of Austria is 
famous. In 1809, Napoleon wanted to take the Tyrol from Austria, and 
give it to Bavaria, setting up the latter as a rival power to Austria. The 
Tyrolese resisted. [Story of Hofer.] 

28. [Why did not Bonaparte cross the Adige, or else ascend it, and make 
for the Danube ?] 

29. " Dependent on " (comp. the English "irrelevant") . . . ** invested 
with," i.e. holding. These little domains were only nominally dependent 
on the empire 5 in reality they were part of the territory of Genoa, and con- 
tributed to its militia. "The empire" had only eight years more to live. 
When Francis II. saw that he had lost all real power as emperor, he threw 
it up altogether, and took the title of Emperor of Austria instead. 

30. [St. Januarius.] 

31. There were also six thousand English in Corsica, who might have 
reinforced an army attacking Bonaparte from the south. [Have English 
troops ever been in North Italy ? Only once, I believe.] 

32. In its lower course, the Po is higher than the surrounding country, 
thanks to the deposits brought down from the Alps, which raise its bed 
incessantly. It is walled in by high embankments, kept in order by a staflf 
of engineers, as in Holland. But, in spite of their efforts, the river some- 
limes breaks through. 

33. ** Referred the question of peace to." 

34. Napoleon had strange good fortune in one respect : his enemies 
never attacked him at the same moment. In this campaign he could 
hardly have resisted a flank attack from a Papal and N«;apolitan army 
combined with that of thcf Austrians. So, when he beat Austria at Auster- 
litz, Prussia on his left flank was holding back ; when he beat Prussia at 
Jena, Austria on his right flank was passive; when he invaded Russia, 
neither Prussia nor Austria stirred ; when at last they did combine in one 
attack, they were more than a match for him, and he was ruined in the 
great battle of 181 3. 

\ Campaipts of Na^ohon, Sec t<^?;e '^n\ 
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Edited by the Rev. Charles B. Moberly, M.A., Assutant Master in 
Rugby School, formerly Scholar of Balliol College, Oxford. 

MdCbctk. 2*. ; paper cover, x*. tcL 
Edited by the same. 

CoyiolanUS, «*• &/.; paper cover, m. 

Edited by Robert Whitelaw, M.A., Assistant Master in Rngby School, 
formerly Fellow of Trinity College, Cambridge. 

HdVtlct, 2*. 6rf- ; M^ coven, ax. 

Edited by the Rev. Charles B. Moborly, M.A. 

The Tempest. \In preparation. 

Edited by J. Surtees PhillpottS, M.A., Asnstant Master in Rugby 
School, formerly Fellow of New College, Oxford. 

MtCck Ado about Nothing, Unpr^pamtum, 

Edited by the same. 

%* Other Plays are in Preparation. 



RUGBY EDITION. Abridged and Adapted for the use of Schools, by 
Arthur Sidgwick, M.A., Assistant Master in Rugby School, and for^ 
merly Fellow of Trinity College, Cambridge. 

Aristophanes. 

THE CLOUDS. THE FROGS. THE KNIGHTS. PLUTUS. 

Euripides. 

IPHIGENIA IN TAURIS. THE CYCLOPS. ION. 
ELECTRA. 

Small Zvo. u. 6d. each; paper cover, is, 
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Catena Cla00icoirum 

A Sprits ofClasstcetl A uthors. Edited by Members of both UniversiiUs, vntUr 
the Direction of the Rev. Arthur HolmeSL M.A. , Senior Fellow and Dean 
of Clare College, Cambridge, and late Preacher at the Chapel Royal, White- 
hall; and the Rev. Charles Bi^, M,A., late Senior Student and Tutor 
of Christ Church, Oxford; PrinctPal of Brighton College, 

Sophoclis Tragoediae* 

THE ELSidTBA, y. 6d. THE AJAX, 3f. 6d. 

Edited by B. C. JebO, M. A., Fellow and Tutor of Trinity College, Cam> 

bridge, and Public Orator of the University. 

yuvenalis Satirae. 

Edited by Q. A. Simcoz, M.A., Fellow and Clasacal Lecturer of Queen's 
College, Oxford. New Edition, revised, sr. 

Thucydidis Historia. 

E^ted by OhSA. Big^, M.A.^ late Senior Student and Tutor of Christ 
Church, Oxford ; Prinapal of Brighton College. 

Books I. and II- , with Introductions. 6s. 

Demosthenis Orationes Publicae, 

THE OLYNTHIAOS. «. &/. THE PHILIPPICS. 3*. DB 

FALSA LEGATIokE, 6^. 
Edited by O. H. Heslop, M.A., late Fellow and Assistant Tutor of 
Queen's College, Oxford ; Head Master of St Bees. 

Aristoikanis Comoediae, 

THE ACHABNIANS and THE KNICHTS. 4'- THE 

CLOUDS, 3*. td. THE WASPS, 3*- 6d. 
Edited by W. O. Green, M. A., late Fellow 01 King's College, Cambridge; 
Assistant Master at Rugby School. 

An Edition of THE ACHABNIANS and THE KNIGHTS, Re- 
vised and especially adapted for Use in Schools. 4; . 

Isocratis Orationes. 

AD DEMGNICUM ET PANEGYBICUS. 4^. 6d. 

Edited by John Edwin Sandys. M.A, Fellow and Tutor of St John's 

College, Classical Lecturer at Jesus College, Cambridge. 

Persii Satirae. 

Edited by A. Pretor, M.A., Fellow of St. Catherine's College, Cambridge, 
Clasacal Lecturer of Trinity HalL 3;. dd, 

Homeri Ilias, 

Edited by S. H. Reynolds, M.A, late Fellow and Tutor of Brasenose 
College, Oxford. Books I. to All. 6s. 

Terenti Comoediae, 

ANDBIA ET EUNUCHUS. 4*. 6d. 

Edited bv T. L. Papillon, .M.A, Fellow of New College, Oxford, late 

Fellow of Merton. 

Demosthenis Orationes. 

DE COBONA. w. 

Edited bv the Rev. Arthur Holmes, M.A, Senior Fellow and Dean of 
Clare College, Cambridge, and late Preacher at the Chapel RoyaJ, Whitehall 

Herodoti Historia, 

Edited by H. G. Woods, Fellow and Tutor of Trinity College, Oxford. 

Book I. dr. Book II. 5^. 
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